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(54) Title: SIGNAL LINE DRIVE CIRCUIT, LIGHT EMITTING DEVICE, AND ITS DRIVE METHOD 
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(57) Abstract: A transistor generates a dispersion in character- 
istics. This signal line drive circuit has current source circuits 
and shift registers corresponding to the respective wirings. Each 
of the current source circuits is characterized by having a capac- 
itor means which converts a supplied current into a voltage ac- 
cording to a sampling pulse to be supplied from the shift register 
and a supply means which supplies a current corresponding to 
the converted voltage. 
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m m m 

5 m&m 

i^ift, mfomMt^mmtf t> -Dm& team at, »®^fc®Lfcjg^j£g 

%mm<D±z2Z7j-umizfflwbTmfflzmzt^?ttr&z> 0 &tz&mo 
20 Titpjmmttte, %ytm?&*>ttm mmmmi oo%oti) 
*m wmwmzoxnftm) <D2o<Dftmowz£oTmW)tz>t^Dttx$> 

£tzmm<Dm®%mtvT\ts mm\zxtiT^m^0mmx^mt^t, mbea 
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C CT, HEA^^^M Ufc565tSHK:*»t-5H*©lsIi6©-f!t*OKll 
Umz-D^T. Ml 6 (A) SfflViTflSmtCiftWr-S. 01 6 (A) fc^UfcH* 
5 immS 0 1, £g$5 0 2, M7?>^TFT5 0 3, IIITFT5 
0 4 , ®mm? 5 0 5, 506, mill 507, 508 Sr^TS. 

jt$H5 0 2©lfi«btM7 5 1 >^TFT5 0 Ztf*>t%t, 
H5 0 1 HA*$nxv^t*x^ffi-^«, WTFT5 0 4©y- h«ffi^£A 
#£n&. A^$nfch*x^^©«&«oT, ilfflTFT5 0 4©^-h- 
10 y-*W*JEE**fc)£U IlfflTF T 5 0 4 • H W >ffl«tl&m» 

M^*>«SiE^O*^»«Httm7y***^i;^>-rVi. HI 1 6 (A) fc^LfclS* 

iiLtcm€>\zh, *ti\zf&cttmmm tfts o4©Hw>iii0^fs« 

^fetoviT> bi 6 (b), 1 7^m^xmm\zmmt^> 0 mi 6 (b) tc^u 
fc®i?&, mnm 6 o 1 , $ 1 -m 3 ©jtawi 6 0 2 ~ 6 0 4 , %vm$ 0 5 , t 

25 FT 6 0 6~6 0 9, ^*^T6 1 0, m^tm^e 1 1 £#T3. «Sii!I[E)8&6 1 

2«, tEnsn*. 
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mi 7$, smtttmrnt* eii 6fcjpf5. 017 (a) ~ (o «, mm,(o 

iSK^^W^bTVi§. 017 (D) fck 

5 fcM*^p 6 1 o (c^«$n^mE, o^dtft6 08 <z>^*- h • y-T^mjE 

*"r,«lRtX»2 0j£3lE»6 0 2, 6 0 3 fc/W^jtfAAStt, TFT 6 0 6, 
6 0 7##>-r*. iOtt, fll#«6 0 1 &i«n*«SEfcM§#*ifc£ I data 
IBTS. ft-^»6 0 lfctt, ffi^«atIdata*«ftT^S©T, 017 (A) \Z?jk 

io i-«fc^^ a^rtT«, mmvmmni ti2 tc^nxains. eifte.©^ 

GS&017 (D) £^T/^\ Idata=Il+ l2T&3£<h«-ff5£Tt>&V>o 

tft 6 o 5&*>vfrmm\z\$. $.rmmm?6 1 oicfcmw&ifsftw 

ftVifc*, TFT6 0 8ttt7T*S. ioT, I2=0£&!K I data= I 1 kfc 

15 ^T«^fO#^fTt>ftTV^, 

(017 (E)). M«ffi©«ffiH*«Vthi:^*t (017 (E), Aj£)» TFT6 
08#:*>bT> I2j&*±1*3. I data= 1 1+ I 2 T&SOT, 

20 ©#flt3Wft>n*. 

®mm? 6io 7?tt> ^©Mm^com^, ^sotft6os h • v- 

7.rpimm^0fMomt^^*Tm#©M^< . O*0TFT6O8*n data 

mf*&&7?% (017 (E), BjfiO t» «m2tt«Eftfc<fc5. TFT 
25 6 O8tt^l:t>LW0T, Idata=l2<h&£ (017 (B)). £U:<Z>lfr 
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0 6 0 3©80Wt»7U TFT6 0 6, •6 0 7^t7t-5. 
SfcHT, %3Qm&m6 0 4\Z/Vl>Ztf\tl2tl. TFT6 0 9#:*>-f.5. £ 
*^T6 1 0£«, 3felS2**&A^! VGS 3&«ftJ#StlT^*fc», TFT 6 0 8 
«:*>UT43D, 0 5^e» IdatafC^lA>m8SaWlS. dtlfcADSKte. 

5 ^tP6 1 ItfWCtZo HCtt, T FT 6 0 8#fi^««fc;feV>Tl&fFf 5£3 
KLT£tt«, TFT6 0 8OV-X- H^>F^«£E«<bbfc<i:LT i b, fgft 

i?6i i izffinzmytnm i el »sEt> o & < «En*>. 

n ©ct v TFT609cDKw-r >m»tt»,t§is§ 6 1 2 
xm^ntcm^mm 1 data tra DmMtc&s £ 0 krsu h w >mss 

mzm%\zxj]"?z>&mi$>2>. l^u m^mm%m%\zAJj-?z>®B*i&5m 
15 mmmm& (mi 6x\t^$am®&6 1 2c#hs) &#V5'Vn>b7>?x* 
xwf&tzt. ^(D&mz/uyirtftkvztzisb, m{mmmzhrt : ?y*tf±K 

STFTOWtt/t^y^OWSffllilifjrs^SJ&JafeS. L^LH16 (B) KtkT 
20 MOIi^l^iifrioT, 5 T F T©mtA*7 ^+®^f$: 

^zx. nm*j]tt<Dm%*mm?zm^mmwi®&\zmw2ri%nnm®® 
<Dffij&£*<Dmmz-o\,*xmi 8%m^xffimzmm-? 3. 

25 13 1 8 (A) (B) lZ#ftZ>mffim®&6 12lt 016 (B) X^LfcmWiM 

®& 6 1 2 Kts^-ts, m«iHi?§ 6i2it fentium 555-558 ^wr-s. 
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femmms s 5~5 s skl 1~5 5 4^tTA^$n^fi-tiCcko$!i 

Ul$n«. W5 5 5-5 5 8fr$m&2tl&*m<Djz$2\t&*Sk'&oT& 
0, 1 : 2 : 4 : 8 K:«j£StlTV»S. 

018 (B) \tmmffi.®&6 1 2©@g§^^bfc0T*D, HtO«*«EiR 
5 5 5 5~5 5 8«h7>vX^lCffi^-r^o h7>y^^ 5 5 5 ~ 5 5 8 ©:*>m 
«H3U L (y-hS) /W (y-h«) tt©Jt (1:2:4:8) fcjgHl/Tl : 2 : 
4:8£&3. -t^TSt^SiESlHlKe 1 2tt, 24= 1 6g:BT«8£©;*:#S£ 

o7±nyfi$«F^*«sta*-r*j:i:*<a3fes. ei©«assiHi»6 1 2«, 

25 C#4*W3W13 

lBtt®fc* fi&3£, rff^g$gj, ED2001-8, !|^^^U>' , Jr3>TFT7i7x 
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^TbU^XIWtflgLED x**7W©IS85'5 3.1/-5'3X p. 7-1 
4 

Reiji H et al. > TAM-LCD'OU, OLED-4, p. 223-226 
5 Ottftfcttl] 

#12 0 0 1-5 4 2 6^11 

10 *>mztft£l : 2 : 4 : 8 fcfcS.fcSK&JtLT^S. W^Lh7>yX^5 5 5 

^4UTbS5. ^<Dtztb, h?>?7s?S 5 5~5 5 8 0^>*^^iStfffiDC 
iEKEJCl : 2 : 4 : 8 £T5 CI <h«@lilT$>^o o£ D^JKcfc^T, ja^lC^f 
15 5M1IIA'7W4DTLS5. 

h 9 >v>X* 5 5 5-5 5 8 ©*>*«i£gS§Hi 0 1 : 2 : 4 : 8 fcf 

20 **Wtt±BB©WH^*«*T&Snfct)©T*D» TFT©#ttA'77^ 
m%>. S6K*38WttV TFT©#ttA^^^©j^#^MLfelHlK^©®^ 

25 m&o 

*$m\t, TFT©#ttA*^y*©i^£»JLT, fiffM©-^*S!t^^-rm^ 
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20 *5fiwoflr«uB»@ttow»fc'3VJ , rBii, 2^fflvixrar^ 0 mi, 21: 

(S#»K:ifx*«#K:ltMbfc«#««E*»r^5^»S»^fcoViT^ 

01 {C^V^T, ff«RBIbiaKft4 0 3«3-{rt$ (#70) fc*«Effiiafc4 2 0j&* 
25 EKftW*. t%S(leIR4 2 0tt, fl^a, «fb0Sfc^tt5, HH* 
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^10 1 y 5 1 ) *#bT«jMM3tt4 2 0 

ffl*rt£. tB«®lelK4 2 0f3SITad^A*Sn5IS^OTK:«fcO{&JII 

5 7 7 u>xmmm \z&.mvtcmm (m^mm jwuaans. yfioi (<s 
i o i m^mmmm^y^)<D^r>x\t^y\t. tfx*«-%K:«ko«a»$n*. 

HIT*. H2fc*^T, ffWKni§IK4 0 3K^n-£tl©«-5fg|££: (#*|) 

b , m»isigg 420^1 wmih)^ 421 R&m 2 mm®& 422 z> 

Sgl«ftiillfc4 2 1RtfSe2Siffi«ISB4 2 2fck JS^a, *g 
15 ^$tlfcU77l/>7MWl 0 9^6«8S (U7 7p>Xffl«iWt) Ofifflb 
8ESU§lft4 2 lRtf£2«ffiKlsl%4 2 2lC^$ nfc^ («*I*«E) Stttfrr 

e> a^7 $ n $rp d £ A£ SnsttfPflHt C <k 0 ftf«P an, b 

«»E) KUt«Lfc«8SE J&*ffl*$n*. y^l 0 1 (m^Mmi'M 

Kfc «*iE®K4 2 0i:®3!l©rafcffiltSn; mflBX-r^^l 0 1 «f 
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H2fc*^T, 2tim»lel&4 2 lRtf$2ttffiSile!&4 2 2 CX* 3 ft* fell? 
flH*«SV*K:IlfcoTV>S&«K ^im»0g&4 2 l&tf£2ftffiHSIsl&4 2 2 

n ©altera, mmmmmnffimzmiiiznz. mm&iztezttm^&mjjit 

ft*. 

^7M/^tt7'Jyy70y y 0Ktf3 - ^lUIM? £ «fc 0 $ ft 
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fc*3, *SgEHfc*5V>T* TFT tt, I$©TO§ffl^fch7>y73'^ SOI 

20 mmom^-tmm 

Hltt, m*K»liI&©H. 

25 0 5 tt, W^raisIg§(D0 (lk>h)„ 
H 6 tt» -fi^-OTi!)lsIg§(D0 ( 1 My h). 
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m 7 n mnmmmm&o® ( 3 tf ? k>. 
B8tt, m^mmm&om (3tfyh). 

09 H ^-f S>^ir— h**"$*H. 

5 01 1H ^5>^lr-h**t"H. 

0 1 3 H 56^MOH*©iaKBI. . 

@15H *58W©5B^S«S*"rH. 
10 11 1 6 tt, %^SO®^©[hI?SSIo 

inn %ytmwe>mm<DW}ft*mwT%m. 
mi 8ii 

01914, ««iB@B©iMefciB9|-r£0. 

@2on «ssasiBi»cDi(jfp*Kwr*0. 
02 2n *5sgw^jH3ft*re«s8£jKT0. 

HI 2 3 H ttftgg|el&®leI&BI. 
i2 4(l ttft£ilBl%<z>leI&0. 

20 @26 H flPH»Kl!rlBl&<?>0 ( 3 fcf y h ) . 
i2 7H {3{NgBIftl§l%<Z>H ( 3 tf y h)o 

02 911 ^NftgSblBl&OBI (3 tfy h)o 

03OH ij77 u>7>mfenm.mv>®&m 0 

25 0 3 1H U77^>^fflJt«*iR©iI»0. 

0 3 2 n u 7 7 u>x%fenmm<D\E\&m. 
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B3 3fct V7 7u>zmfe&mm<D®i&®. 
03 4«, femmmmiom. 

03 5«, OT«UEHrlBlB&CDBI. 
03 6«, BRSiiai&OB&BI. 

5 03 7«, nMMM&vmnm. 

03 8te, S»IeIS§cd[eI!E§BIo 

10 04 2tt, ff#$glESfr[5IS&©0 o 

04 3«, lyyVVPTsZom. 

04 5«, ^<5>^^-h^^-T0 o 
04 6«, ->7hU5?^^OH. 
15 04 7tt, «-5»K»@tt©BU 
04 8te, tir3&£WilEl$<Z)B. 

05Ofct ^Sffi»IaIK00. 

05 iwu mwmm^om. 

20 0 5 2 BU <I-EHfUBl&@&<Z)B. 
0 5 3toJU flmfiUBSbll&tiDB. 
0 5 4 tt;- flre&B»rl°l&<z>B. 

0 5 5 imnmmwomo 

® 5 6 tt, ft MCliiilKoB. 

25 057 ft ^mmm^omo 
0 5 8 \t, im&mmm&o®. 
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in 5 9 immm\E\&<Dm. 

H60tt, flr5ttBKrlBl%®B. 
B6 1H\ OTH^Sj@^©0 o 

B6 2& mJWKlBlB0BI. 

06 7Wu m-^MWilHlS§©0o 

io ®6 8\t* Q&mmm®&<D®. 

B6 9«u flHMMKttlslBOH. 

h 7 1 »4, mmo^&m. 

15 H7 3tt, ^S^^-hS^fH. 

07 4fck 5>^*-hfc7j*fB. 

B7 7«, ^-rs^^-v-h^-TB. 

20 H7 8tt, ^-f $>^^-h*^TB. 
B7 9tt, ^-T5>^^-h^-rSo 
0 8 0 tt, * ^. 5 > ^^-r B. 
B8 1tt, ^5>^5P^-h£^im 

in 8 2 ^ 5 - h s^-tb. 

25 B8 3tt, ^<5>^+-h^^-T0o 
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5 

(mMomm i > 

Wy7h^^ilt 7U^7'7n^y(p]S§ (FF) 
=rf5t>©T&5. *l/T8&E5'7hl^A*IC£Dy*flre (S-CLK), A*- 
20 hAH (S-SP) R^D<^Wf (S-CLKb) ^ATJ^nx, cn&©flMI 
©3'i'5>^:foT, ^m7J$n§ffi^^i7->7°'J>W;i/A<!:J;^ 0 

^feMi2i?s»T© 2 o©atjs?(c«, -#«-tf->y u >^Wa#A?j$ 

25 WNANDT?»5tt$t, 014 (C) fc^f^ 5 Mdfc^T, 
mmTb\Z^Xit. iW»fc*»£ High ©OT&N AND fcAfcU ^©^©SHE 
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fcfc^TWu mmm*<Z> Low ©«#£N AND KAMI'S £ «fcV>. 

1/7 VWM\*7V y^Dy^Hte^Tn-^lsIWlCJztXS^Sn*. v 
7 h \si?Z9tfi7 U y 7°7 O y 7*lHlKfC«fc 0«l^$nS^(Ctt, £ft&&<Z)BB& 
«l^Jg^e*»Jg«|iS('^$n^o ->7hl/^X^^x3-^leI8& 
5 «fc±0«*S*l51^fcl4. H*®E«ttlWB^6«»W@*TliCaiRSn 

0 2 3 (A) fc&wr, 7^^104, 1 0 5 a, 1 1 6 t, h 7 >i?7,5> 1 
10 0 2 (n3^*JI/§D ib7>^l 0 2<D?-Y • y-7r B imJEVGS £ 

&&tz>%mm? 103 t^^f ^0^m«ifliss4 2 0 uta^-rs. 

02 3 (A) IlitiMlllKTll »a^LTA^J$n51f>7 0 U>W 

»fc»ttStlfcU 7 7 U>^fflJ£««E» 1 0 9 1 0 9 i^S2) 

15 Sfb^bTii^ 0J7 7V'>Xfflt») ##*&$n, ^»^1 0 3KWfe® 

twi^n^. *-l-tj£*8Hsi o 9^6«Esn**«E (U7 7i'>*JB*ifc) 

#h7>^7^1 0 2©HK>S^ifK&?)Slr, Mif 1 0 3llif^ 
»a£^bTA7j£n<5«-*tK:J;tK 7^fyf 1 0 4, 1 05 a^ 

20 7K&5. -es-rst, ^m^i o z\z\mj£<Dnm*&&2tiT^%>tz®. b 

■ebT^X'fy^l 0 1 («-M»1WIP;W y^),- 116 

nwu b 7 >V7.$ i o 2 hmte^fiiisT 1031U om£©y- 
jams© Kffctffc h w >«e«^«Rns. -tofc*, ft*ti§uB»iii»£«j&"r* h 
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t.ivtx i ^mmmzu^ii, ffi?c*frLTis^mzmmi£ntcmm\zm 
5 mtwmznz. 

&feX-fy5 1 1 0 4, 1 0 5 a(D&mffiffc\m2 3 (A) t^T^jBfckllEJtSn 

2 ©y- hmfifcggffiU MICX-T 7fl05a ©-^^7>-f •>5 : 10 4 £tf*UT 

10 X-fy^l 0 4«S8Tbth7>>?^^.l 0 2 ©^- hm@©P^tiBe 

U *>f y^l 0 5 attJB^b tX-(y^l 1 6 ©Mfc:E«bTt>«J:K o*tK 

ttmrntcEBr^^^ s«©*»R^-5-©gsnttiRFfcisj&sn& 

K fiU 03 6 (A) SBgi^fcttB3 6 (Al) ©«fc3fc& 

ic$tt, A*»^tttH3 6 (A2) ©«fc5fc&il£3n«5J:"3K:*-f y^£iBg 
15 -tZtZK. 

tz&m2 3 (a) ic^i-«miej^t«> «#*«jrr*»ff (Kjew^) 

m2 3 (B) fC*3V>T, My^l2 4, M^?12 5i, N^>vX*12 
2 (n^**;H!) t* ih7>y^ 1 2 2©^-h • 7-X|BjmfiEVGS s« 
20 J$n*«f 123t, h7>y^l2 6 (n^*;H!) fcfcWrSBKtf 
m«IeIS§4 2 0 fcffiST*. 

25 ;^fc<koT^-f y^l 2 4, ^y^l 2 5 tfc-g,. «T3<J:, «R£ 
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8SESn**«E (U77l/>^tffi) **h?>5>X*l 2 2©HW>llli«L 
<£5£T, gfiSS^l 2 3l:llSW^n§. fcfc*^ y^l 2 4 

h7>^A*l 2 6©y-h • y-^K«£EVGS **0V£fc*©T, 
5 >^** 1 2 6te:*7t;:&5o 

^a&7>LTA7J2tt$fl»K:J:D» 7^^124, 1 2 5***7 

F5>yX^12 2©y-h«ffitt, tiif 1 2 3 CJ; Dj9r5t©<7*- h«JEK:i£ 
feZtlT&V^hyyitX? 1 2 2©KW>ffi«Ctt^«SiEIdatak:iSi;fe 

x^«DW7!y*i:fe&snfi:, ja&icA#sn5mM©*#££W9T#5. 

15 ^Myf 12 4, 1 2 5#*7T*£» 1 2 6©$*-l*fcV- 

7tellS&Tte&<&3o -t©«*, ^g^Tl 2 3l:ffij$$nfciWh7^ 
X*l 2 6©#fc*>a«S*L Wf2h7>^7^ 1 2 6 T&SglfrW £*>£&£„ E 
JIT, h7>> ? 7.^ 12 2, 12 6railli^n> B.^SV>©y-hJ&«SNft£ 

nrvi^. tot, h^>^x^i22, i 2 6ttT^y-h©h7>^x^t 
■ tiWimtm? c *^«^5tsi<k o < -rs ^©fc#>> 

^bt'J77V'>^ffl3tm«i:©Kfc:ES$nfc^>«r^^ (B&ftft. ^ 
£«fc0#<3fc*?-*;:£*«TMira. lot, IS»^m^<^7$-B- 
25 ft*, 7^^10 1 (m#«MI97-f y?) JWEHSirn* 
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fe-znisL^o m3 6 (b) ^titst, mi£W)fcm\z\m3 e (bd 
(D&oizmmzn. xjimfcmizimse (B2) <D£?\z&wi2tiz>&o\z. m. 

5 »^>f y^K«-r5tiK 03 6 (B2) K^Tte, 1 0 

&£Ei2 3 (b) ic^rmsESiiga-ett, «»wigK#«*i«*«ETiii#*w 

10 E!2 3 (C) (C*5ViT> X-f y^l 0 8, X-Ty^l 1 0, h7>yX^ 10 5 
b, 106 (n^t^iH), th7>vX^10 5b, 106©^r-h-y-X 

w«evgs 1 o 7 £&G?zm&&*timmvb4 2 0 trffl^ 

^23 (c) (c^-rmMiniiis§-e«, ^a^UTA*$n-5^>yu>w 

15 MiaoTX-f y^l 0 8, X-fy^l 1 0W*>£tZ%>. ^O?* £nMU\Z 

mzn, 0 7K:0f^omfflw««KF$ns. ^lt^«»i 0 9^e>sSt 

£tt5«SS CJ77P>7ffl®) ^h7>^^ 10 5b© KW>t«5if I 
<&S£T\ §1^1 0 7l:lW^$tl5. Z\<Dtt. h7>^^10 5 

20' bs^h7>^^ 1 0 6©y-hm«B«sv^c^$nTv^©-e> 

^10 5 bStKh^>^^ 1 0 6©y-hmJE&, ^*^1 0 HZ&vT&ft 
« : f-a*^LTX*Sn*m#fc«kD» 7.^-^^108, 1 1 0^7 

^©<h^, ®mm?io7\z\mfe<D®ffi&ffi$isnTKz>ftsb, h^> 
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^106 ©y- h«jE», i o 7 o^fjtoy- h«Efc»j&anT* 

0, mh7>i?m? 1 0 6©F W (U77l^>^ffl^SSt) fc&C 

T^-y^ioi m^mmmmx^y^) ^mm^nx^u^m^\t, ^ 

£©£#, h^>> f X^ 1 0 6©F W>^fc:M^m^K:/£CfcKW>1ISit 
10 ^lEigMTfc&KteU b^>^X* 1 0 5 bRtfl 0 6©#tt)&WT<&52:£: 
£9f£b<Wu h7>y^lO5bRtflO60« U#V> 
^^©M^lplDT^SCi^Si^S. ££02 3 (C) h^>^7.^ 

1 0 5 bRtfl 0 6©W/L©«tt*K:l8«UT» StSU 0 9*»6#»Sft* 

15 £fch7>^X^ 1 0 5 bfttf 1 0603^, tlilgl 0 9«ic$nfch7 

££0 2 3 (C) fcSTWMREIKTtt, «8£SllB#^«ai*S6t-g&a**r 

20 5^t*«HJ**. 

02 3 .(D) (E) fcjjVr**«liaBtt, T^^l 1 0©««*«aa:S^tt, 

02 3 (o <Dnmmm&tmvm&ttt&. ££023 (d> (e) \z^tm 

ffiM®& 4 2O0« 02 3 (C) <DnffiWM®4 2 0©WW«©T, 

25 m^MiEi^tcfiag-rs^-fy^©^, @2^©*^m^©«^^ps 

££*lfcV>. o£D> 03 6 (C) &&m*Z>£* »J£»^KttH3 6 (CI) 
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v>£?\z&mn, Aa»fmicttH3 6 (C2) <D&o\zmmtiz&?\z. m 
m^z^f y^zmmtzt&^o H36 (C2) ic&htw;, ^mm^io 

03 7 (A) ££V>T, ^ 7 fi9 5b, 19 5c, 1 9 5 d, 195f, h 
5 7>VX? 19 5a, &*f^l 9 5 e Z%tZ>®&tf^ffi^®&izm%?Z>. m 
3 7 (A) ^a%ftLTXtl2tlZ>mmz£V)X'( 
19 5b, c, d, fm>\ZtZZ B $TPb£^LT, 
3ftfc«KSl 0 9*>6««E*^|&$tl, liSIi 0 9^6«*&Sn*«^« 
«t h5>^l 9 SaOKW^SiWK^i'P, ^fisjf^l 9 5 e \Z 

io mfevnmt&ntztiz. 

&^T\ ^a^LTA^SnSfl^tCckD, ^y?195b. 19 5c, 
1 9 5 d, 19 5 f *t*;7fcfc*. 9 5 e Kfct/^OitW 

«83*VO»*&a, h5>S>** 1 9 5 attffi-Mttfc^Ufc^ScD^sjjE 
•f^TJ^WTS. dtttt, h7>y^^ 19 5 a<Z>y-hmEEtt, 9 5 

15 efcJ:9«*0y-hTOfcR£snT*D, ih 7 >y^ 1 9 5 a® F W> 

COtttBfcfcUT* #?cS^LT^«fc«»j&tft»sn*. ££03 7 (A) \z 

- ftarrsM^**. ^vm&on&z v a trst, ^v a «, ^b^esstnr 

T«, ««H»EVdd&£TJ;V>. 

3 7 (B) (C) £#iHrs<i:, tt£»ff£|$£tiB3 7 (Bl) (CD 0«fc3K:SNK 
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stu xtW}ftm\z\$m3 7 (B2) (c2) <D&5\zmi2nz&5\z* mm^x 

££0 2 3 (A), (C) ~ (E) <DnffiM®&4 2 0\Z&^T, I^O^noTj 

ttKtTftoT, 02 3 (A) l:^th7>yX^ 1 0 2^pf+^l/SI:Lfct 
€r©@g&B&3KT. 02 3 (A) "Ctt, $S3TfSy-h • y-^HKlBBB-rsc 

10 ££02 4 (B) ~ (D) fctt, m^tiiEn^lp] (@$d*&(£'3iiUBfril 

&^©#[r)) ttPIDT&oT, 02 3 (C) ~ (E) K^f 10 5b, 

i o 6&p^*)vm\zLrz®i&m&7K-?. 

03 8 (A) 03 7\Z7ikVtzmi8.\Z.35\,*T. h7>?X* 1 9 5 a * p?v 
1- ^H^I Lfcl§££^To 03 8 (B) 02 3 (B) K:jKLfc«J5fcK::feV* 

15 t. h7>v7^i2 2, ne^p^t^iicbm^t. 

04 0K:feV>T> X-i 7^10 4, 116, h7>^^10 2, Mif 10 
04 0 (A) tt, 02 3 (A) ©-^SCTLfclHlBfcffiSI - *. 04 0 (A) 

20 h*sw^s^<s>. oso. ^i&f^p#fc«04 o (b) ©j:f> \z&mzn, 
xjmma\z\m4Q co ©.tstgaasn, y-Hsw«§ 0 ^t, 

25 tot, ^»!^^<^7$-&5Jli^T#«5. 04 

OTlt 02 3 (A) ©-aJ*3BJ5Lfc|gj»fcO^T*Ufc. l^U 02 3©& 
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J&>0@g&*ei2 4, 03 7, 03 9, 03 8&2®BKfc%>, MCS/BTS*. 

02 3, 02 4, 03 7^LfcmW,fHSST«, «^«jS^6if^ 
K®J(eIK©^^n§. bfr 5(S^H(BIblSlK©j!flSl^«Etl'5^ 

02 3tC*5ViT, Vss (filtii) £ Vdd GSS&mS) IC^ 
SIT, h^>vX*1 0 2, 1 0 5 b, 1 0 6, 1 2 2, 1 2 6 * p^*;i/gJ 
t-rn««fc^.*fcH2 4KiJViT,VssSVddK:X3ELT, h^>v7.^1 0 2, 
10 5b, 106 Sn^t^HttntfiV*. 
10 ft*, ±iB©£T©m^!IlEj8§£:fcUT, EUSnws&MS^rau h^>>? 
X*©y-h£*ft££ttffl-r3;i£-e, EULfc^TfeJiV*. 

02 3 (A) ~ (E), 03 8 (A) (B) ©088WU KJfclfrfmfcttEl 3 9 (A 
1) ~ (Dl) ©£3teS&ttSn, A^7tbf^P#fC«03 9 (A2) ~ (D2) ©«fc 

15 ©#&ttftfc|R££*lfc^. 

ETFfctt, 02 3 (A) M2 4 (A), 02 3 (C) ~ (E) Rtf02 4 (B) 

~ (d> <z>nmm®9&<b®mz-o\,*TUL<mi? s 0 023 (a) 

2 4 (A) ©«»JBlHlK©«jfffcOViTHl 9£ffl^TSit5. 

019 (a) ~ (o maE^isiK^MiawaTVKaaftuswfcwbT 

20 019 (D) ttOT*«&fliaEfi|5lKfc##Jityt#o#i|iK*«S£n««S!E 

£l$ISl0Wf6» 019 (E) «ff-^«^&m»lElgSH##^tri#^»^Tl 

6ic»a$ti*«jE, 0^0 hyyy^i 5©y-h -v-xmrnrntmrnom 

fltewUW*. 019 (A) ~ (C) tC^TlHlS§0H*5ViT, ll«U77l/> 
^JHfettSES (&T£*»E»£35lB), y^l 2~1 4li7^; 7 n >»J 
25 15«h7>^^, 16tt§iif, 1 7«iS^7?*S. -^LT, 

X-fy^l 4, h7>^X^l 5, ^*3^1 6*WT*iaK^*««|g»2 OfC 
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h 7 >i?7,$ 1 5 ov-zmmt vss, h w >iii^i« i i k&$c£*i 

m&$>2>&> E*>t><Dmfe&m^Tb&^o z t>\zmytm\z&ttz>)i$*yt>x 
15 ^tm^zmnmmzj^vftmm^^n^o b^iiHTii ^mh, 

STSaEiEIalK 2 0 jWg-^mSIt I data ORjfeftflO KlOV>T0 1 

9 (a) (b) zm^xmrntz* mis (a) k&^t, ^y^n, u« 
20 1 3 icr*. 1 1 ^5>ttffi^«»^$n, 

nnmi ifrt>mffiM®®2 o<Djjfa\znmmnT^<o zotz, mi 9 <a> 

#£0 1 9 (D) fcjRLTV>£rt«, fll#«8S I data= 11+12 ©M^T&5 £ tit 

25 ^mgSEM 1 1 frzmmfimnthtbtzmmizte, ^mM^ 1 6 iznmt&nztiT 

• HfcVifcfc, h7>^X^ 1 5fc:fr;7l/tV>£. £oT, I2=0<hfr9, I data 
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ft£!#£D&©5 (01 9 (E))» MMW0*teB**VthK:fc3£ (Ell 9 (E) 
A£), h7>v7.^ 1 5*»*>bT, I2>0<h&3o ±j£Lfe<fc pICl data= I 

5 1+12 1 1 tt^fcM^r^^, tt«s««tt»nTVis. ®mmj-i 

gfiJTF l 6 ©illF^lttili h ? >i?z* l 5 ©y- h • y-xra«JEE 

0 h7>y^^ 15^1 data ©«W£8rr££#ai*<S £»©$*-- h • V-^ffl* 

?%t mi 9 (e) b^), nmi2\mtvte<fc*)* 2*>\zh7>isx*i 5 

e^fc*>LTlriS©T, I data= I 2 (019 (B))„ 

mm\zimmm i data £Aft-r3Sjf£ (xtimm mi^th 1 9 (o 
zm^xmrntZo 019 (O icss^t, X'fy^isiux x-r^fn, 

15 1 4«^7HT§o ^SSS^l 6 K«^©m»*&&£ttTVi£fc#>, h7>y 
X^l 5«^>LTi5 0, flMt*«EfcJ&i;fc*«E)&t, X<7?13S^h7>yX 
^15 *^LTVss©^K:«En,iS3!Sfc^©ff^«8S*^j!&Sns. i©i#, 
h?>i?Z? 1 S*muffl$.~ZMfctZ>&o\Z-?Z>}i. th7»*X^l 5©V- 
7. • KW>W*flE>&«f&tl,fc£l/T , b, ^^Tc«-^©m^tt^$ns. 

20 01 9 tewTTOjKlHlK 2 OTH 019 (A) ~0 1 9 (C) \Zt&T2lo\Z. 
*-f*«E»lEl»2 0 {C^LT^mgS I data ©*#&*£i&7£-fr5»f£ 
f£, 01 9 : (A), (B) <h, Hmtfi-tMldata ^A^T'SIb^ (Aft 

Witt* 019 (o ciano tautens. ^tTii^T«Aft$nfem#m^i 

data 583t*^©««E©ft*&*<ff t>n*. 

25 0 1 9 K;Kf*»HRlElK 2 0 »!3tftf^i:A*»fP*I^NffcfT , 5 CtUffi* 
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5 Jfc@19 (A) ~ (C) 1 5ttn?tMTifeoit^ #Jg| 

h7>yX^ 1 5£p^*;UM£bTt><fclA, h5>yX^ 1 5j&*p^**;H! 
OmGVBf&WL&M 1 9 (F) K^f. il9 (F) fc*5V>T, 3 1(i'J77U> 

io ^sst3 6 ««-r«i§iK«t«m@n2 4 kubms-ts. 

bxtii? 3 6 o-7ioiitt vdd «sg£n, «om@«x-r <y 3 1 3 6 ku£ 

15 -r&'&u&uv. 

mi 9 (f) c*-r*«E«iHigS2 4©»fm»«»©«ns#iwgfcs&*tt. 

IJim^lpJfc^Mirffc, h7>y*X^l 5©ffitt£&ML&*iifEElHl&£gm* 
02 3^T0KBI$#%Wn«<kVi. 
20 fci504 lfcfcWC* «86©«En*^lRlttBI 1 9 (F) <h|WJDT, h7>yX^ 
3 S^n^^^HllCbTViSo ^«^T3 6«, h?>vX* 3 5 ©$*- h • V 

3 5©y-x©«^«bT ! fo, y-h • y- 

25 m^X, M2 3 (C) ~ (E) ROT 2 4 (B) ~ (D) ©«ififil3&©»ffK: 
2 1 SfflViTlttWrS. 02 0 (A) ~ (C) te> ««E*«0»3fT- 
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W*«EtlTVi<SK**a;W^LTVi* B H2 0 (D) ttflrettffi£*RiBlB)R 

\zmz&tstz®&m®&nnzmffitm®<DM&**VT&v). 1120 (e) « 
7>^^4 3, 4 4®^r-h • v-zffim&tmm<om&*7KVT^z>* stem 

5 2 0 (A) ~ (C) fcjRTEHHBfcSVvt, 4 1 W) 77 U>XR%.nmm (OT 

4teh7>^**, 46«£fi3fS^ 47«iS3ST&.5. ^->f4 2, h^>v 
^43, 4 4. §i$f4 6*^r"r5|5lK3&t««Eag|HlK2 5KlfflS-r«. 

10 tifM4 1l:ii$nTl^ 0 n5 L ^^;PM(Dh^>v7>^4 4©V-^^ 

«** : ?4 6 0— ^OWttVes (l*7>S>**4 3Rtf4 4©y-*) CgHggS 

TV>5. «*#?4 6«, h7>yX^4 3^h7>y7^4 40y-h-y- 

20 

El 2 0<Z)*»,IhI!&2 h 7 >'/X^ 4 3 W h 7 >-/7^ 4 4 ©^X 

^ISi^^. ^rT h 5 >5/7.^ 4 30h7 4 4 ©WX^ IrI CM 
££&&**-&E:^V>T, flF**$HtTK9rr*. 0 2 0 (A) ~E2 0 (C) {£ 
*^T, h5>>>X*4 3RZfh?>i?X2 4 4(DV'( XtfmW££r\Z\t, fi^S 
25 ^Idata^fflViTl^BJ-r^. J E-bTh7>^7.^4 3 0F5>^4 4 W< 
X#Jlfc li-^mSS I datal tft^mSSl I data2 £fflV>TIB9r$**. ft 
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43h7>v ? 7.^4 3R7Jh^>v J 7.^4 4©lJ--rX«s ^tl^tWhy^JXfV 

h ? y ; s7.$ 4 3^h7>yX^4 4 CD1M CM£\ZOUT®> 
WtZo^LT^irimmffi I data ^mgfiMlHl8S2 0 \Z&W1rmft$:m2 0 (A)> 
5 (B) £fflViTl&BJ-rSo 02 0 (A) KS^T, 2^>H^i, 
U 7 7 l/>7Nffl£mSrtM4 1 T'fs-^mSSL I data rfMS:££*U 5t«»4 1 ZMM 
m®&2 5<D%ft\zWMifiWLtlT\/*<. Z\<D£%, V7TU>zmfeWMM4 lfr 
e.«OTm^Idata^nTV^(DT, 02 0 (A) "5 ^MESS 2 5 

rtTfcL 1 1 12 C^nTMn^). d©<h#<2M&£02 0 (D) 

10 \Z7ikVT^2>tf. fs^m^Idata=Il+ I2<7}W^T&3il£fcm5$Tt>&V>. 

£fis!Lif£4 lfrbmmtfffinpiitbtzmmizte. ^mm^-4 6 Kmm&ft^nT 

Idata= I 1 

15 &M#£c&g>& (020 (e»o mnmmvm&msv t h£&&£ (020 ce) 

A.6), b7>^7^4 3£tf4 4#:*>LT, 12>0i^:5. ±i£Lfc e };5 fC I 
data= 11+12 T^SOT, I 1 te#^k:M4>"r£fr\ <fe#Sm^te^ftT^$. ^ 

*^4 6 nffi<Dmm&2 e>nff frn£» 

20 xmmi£ti3iZ>o *<Dtz#>. Yyyv^fA 3W4 4©^- h • v-xmnmtf 
mmoms.. o$^7 >yx^ 4 4 # 1 data ommzm-tz. ttf\&*z>tZtt<D? 

^LTmTO#^^7-r?)<i: (020 (e) Bj&), mss 1 2 \mnis. < & v . 

2t>\Zb7>zSX?4 3R&4 4\t%±\Z-Z>hT^Z>0-Q I data = 12 <h&3 
25 (02 0 (B))„ 

^^T,lim^fI-t«^I data *Xt>T%mi¥*M 2 0 (C) £fflV>Tlfcl3)l?-5. 
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g^idata izmv^nmmnz. z\n\z&v. mmizimmmidata^xts^n 
z<Dt%. h5>?x? 4 4*m®mmz&^Tmft-tz>£o\zLT&mx, . 

< t fe, fennm 4i^e. g^snsm^ffl i^xim 4 ? fcrn^grr n 1 1> m 
»wr*. maim 2 5\z&vz>®m& ±&vtz®ft£mKT&%<D'czz.i! 

15 4 7 C«Sjn*(g#*«J I data2 t\mfcZ>. Pf^ODffifcj&fck h 7 >5?** 4 3 R 

tfh7>y^4 4ow (y-his) /l (y-hfi) 

-r^d^^M^tvio una, h 7>zsz#4 3®w/Lf^t< rntf, fi-^m 

dKIdatal £*$<T**3&>ST!*5. H©#g\ iftft I datal TtftEKSIB 

20 a# Emm) zftrnx-z zrob, m$-<mfeW)it 

02 0 (A) (C) l^bfciMK 250h7 >PZ* 4 3RZS4 41tn 
ft^ftofclW, gJMK£[Bl%2 5®h7>^4 3M44$p5 : t 
^mtUTfcJ:*^. h7>yX^4 3W4 4^p5 : t*M0|^0 

25 Ih!S§®£EI2 ltc^l". 
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Mfcm?, 43, 44«h7>^ (t>?**)vm)* 46\mmm^ 4 7e 
mmx'&z. *mm<Dwnr&. ^y^42t, h7>vz*4z, 44t, $ 

4 6 £#fiiSS2Slsl?8 2 6 KfflMi-f sm&HlBtf 5. 

5 ll«4 1i«$nT^5. p ^ t h 7 4 4 O V-XM 

teVdd K8M83*U HW >fil«ttH5H4 7 OJgf4 8 fc&«$nwS. ^bT 

^4 3&tfh7>^^4'40y-Hifc8»SnT^S. gfi^T4 6te, h 



hi 2 ifc^rm«Eisiag&2 4©»fm, *si©8iifts:£rti*«Ji&*EWi» 02 

0 (A) ~H2 0 (C) i^Cll^^fT5©TC:^T«IK0J$#BS1" ; g)o ^*«»E 

©*n*#iajft*K-ra*fc» v?>vx*43* b7>yx^4 4©»^fc 
15 sfc, m^©^n^^[p]»^-rn, h^>^x^©@tt£^*&;i<!:fc"TO-t! t 
K±£*£«>s£. hi 9©*«£SiiBjg&Ttt, ««ESTi8j££nsM««£ I 

data .£Wi;*#20*»)^*Wfcft*. W^&ZZt* fe%ffiM\Z&\,*T®M2 

ntcm^mtM 1 data t. mmzmnzmmmtfmw&v* nwmm&tzwtvz 

sit. mi9<Dmtinm®&%.&m6 (b) ommmm^-vit, mfemfc&ftom 
wz&^Ttt, m%Lm®®frt>mm\zmwmmiaata &miJtzzt\m&fcKo 

mtm-fctzwitt- (®M®m m%®mffim®&&m*Twmzi&a.t3i* 
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£IMt*£*tT"b«kV>. fcfc, 03 7 (A), 03 8 -(A) <3D«gStiHIHS§«J:S 1 9 

5. 040 .(a) <Dmmm®&tmi9<Dmm : m®mt, ^mmu^^mt^n^ 
5 %o 023 (b) S.OT3 8 (b) <Dmmm®&tm 1 9 ommm^mt, 

H«<D*^Tf»5. ^£0, 04 0 (A) (Dffij&T?^ h7>V7,$<Dtf 
W «W)aWWtAAIMWPJlft D , 02 3 (B) SOT 3 8 (B) (D 

10 -en^ttH 1 9 O*«iillBlKt^«l0*^T*5. 

— 2n 0 2 0, 2 1 ©m»fflKIIIB&T?tt, ^««Eagfc*ViTI8^Snfcffl^«SK I 
data<h, H3fSfc8KnS«8SE©fil», ®Mlel&K:^tt£*lfc2 0© h7>>^© 

it<xnfe#T-g>o o^om«iHi8&^ig^e>nfc2o©h^>i/*x^©-tJ--i'x 
jE«^fi-^m^ i data *mm\zmf}tzztfimis\,\ 

02 0, 2 1 ©*«ffl[|aircW\ Kseftf^^ff'JDiPafcH^fc^SA* 

20 x-h~?z>mfc {\*mm zmmzfto ^ ttfm$z& 0 ^otztb, 01 9 

(^J6©JBSi2) 

25 El 19 Cfe<fctf04O (A), 02 3 (B), 03 8 (B) \Z7jkLtzMffim 
Elg&Ttt, lW^i^t (#*|) K2-DCD^«E«|aI8S*R»tT» -£©««« 
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zmmzffoztwm*tL^z£iz&z> 0 ^mmomm-v^ m 2 \z*l tern im 

MHI8§4 2 lX\t%2nfaM®&4 2 2 OMf&t^ommz-D^Tm 2 5 

5 ^xmwtZo 

*mm4 2.o». ^aZfrVTAtiztizmfeimizkoMwzn, 
bfrt>nm 0)7 7U>*mmffi) i>mmzn. mmm 0J7 7U>zmnm \z 

02 5 (A) \Z^X, 7s^v^-\ 3 4~Myf 1 3 9<h, h7>^^13 
20 2 (n^*;H!D ih7»*^l 3 2CD^-h • V-XW«£EVGS 

J#f5^S3§^i 3 3^^-r«lBlB«t|gl«flESIiIK|4 2 lXtt»2««E«|fi| 
I&4.2 2lCffl^-r^ 0 

*1««J«0K4 2 lXtt*2*8ttJS0K4 2 2Ttt, «^ a*^bTA*Sn 
25 T®®mfrP>Aj]2tlZm\Z&^TX'( y=5-\ 3 5, *-fy^l 3 7#*>£fc 
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5 Ufa, d^bTAA$nS^fc«J:t), X^y^l 3 4~yW5^ 

1 3 7<£r^-7icT§. *5TZ>£. ^MMT 1 3 3 £m£om^&&£nT^5 

h^>^^ 1 3 2\t, mnnm i data \zfovtz±z z <Dmffi&m.tm7]* 

13 8, X^-yfn 9^ii^t^S<i:, »c ^tTffi^«,^tlfe 
10 ©mH«^giE$n^> 6 £©<h^, h?>iS7* 1 3 2CD^-hmffittv 

1 3 3(C«tO^©^-h^JE«tJ#$nTV^fc6e)> h^>^7.^ 132CDHI/ 

^ >mm\zmt^mM i data kj&dtc h w >*«Ej&*«m3. t<Dtzt>, mwmi 
m®fe&Mj&-?z> h7>i?x?<D<%&rt7y*\ztt2ft?\z, mm\z&^xmn 
z>nm<D±t2%Mmxzz>o 

15 75:*, X-ry^l 0 1 (fTOHflX^^) ^@BM$nTV^^3l^«, 7 
-f y^l 3 8, 1 3 9rt*igjltt*if;:&5<*:, LTfs^fC&i^Snfcilj 

025 (B) K&UT, 7>-f y^l 44~X-f7?l 4 7 h7>^7^14 

2 (n^*%)lM) t, W<.Yz>>¥7$ 1 4 2<Z)^r-h • V-7,^miEVGS 

20 J*T<5***^l4 3i, th^>^^l48 (n^-v^H!) <h^WT§[eIgS 

* t »i««E»@K4 2 ix\*$&2nmm®&4 2 2 

f »l«*»ia»4 2 lXtt»2m«SiaK4 2 2-Cti, S^a^LTA^n 

Tl!l^toe,A^$n§{t^{CckoT7 > -r^5 1 l 4 5, 74 y^l 4 7tfi*>£fc 

7 7V>7mn,WL) &w&2ti. ®mm?i 4 3\znmwm<tiz>. tvx^m 
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44, X-f 4 5tf*>£t3i%t* h 7 >v7^ 1 4 8 ©^r- h • V-xmM 
J£VGStfOVtf3.ZO)T\ h^>v ? 7.^1 4 8«Sii«JtC^7{C?5:§o 
5 #V>T, IQTa. dZftLTAll2tlZ>Bmz£K). X-f 1 4 4~ 1 4 7 ifi 

•*7\ztz%. *?-?zt. ®mm?i 4 3\z\m%.<Dnm*&&2tiT^2>rztb, 

mz^y^lOl (IWUX-f-yf) ^Mll^^i, »c£^L 

xmnmzmm^ntzmm\zmmtim^n^ 0 z\n\z. h^>vx*i4 2©y 

10 -hmjEE«^S^T14 3m;0m^O^-h«JBE^^$nT^0, W<h7>z? 
7^1425)FK >®^{Ctt{f -^•m^f I data \ZfcCtc F W >«»SmS 0 

W*te*ViT»En*««S0*#$*lW1ll|T*«. 
fc&X-lv^l 4 4, 1 4 5^*7t4t, h7>Wl4 2©^-htV- 

15 jmM&Tteft < &3c -e©te.*. WfiHt^ 143 cft^snjtmw** h 7 

1 4 8 ©^fcfc^ESft, h 1 4 8tf£mmzjr>\ZfcZ> 0 ZCX. 

v^yvT.*? 142, 1 4 8\mmzmmzn, R-om^o^-hnfi^m^nx^ 

5. tEoT, h7>y^l 4 2, 1 4 8 tt^Jl/^-Jr- h© Y^yVXZ hhXWl 

^n^ii^tc: masons. 
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---^ 025 (a) «, ®2 3 (a) (Dmrnzm^d^mmhtzmfsnz^t 

5. 02 5 (B) tt, 02 3 (B) <Dm&£M¥a&mnL1tm&K.ft£-tZ. Z 
<D£y\Z, 02 3 (A) (B) vmmzT.^ y^*nm\zmtoVTfeiE'tZ>Z\t\Z 
<fcO, ^Td$;iiJnbfc0 2 5 (A) (B) ®i^«LTU5. Jg 1 m 

5 mmm&4 2 ix\$%2mm,m®&4 2 2\ztt, 2^©*^ y^a^jKEm-rs 

02 3, 02 4, 03 8, 03 7, 04 Ofc£fc^Ufc««fi@g&®;|fofc 

fc£02T«, l*©(g^«££fcm*«ESI§l85 4 2 1 2 «8t«iaK 4 
2 2©2 0©«ifflg@»£:rrS«8K«®B4 2 OSR^&ijSftwl/ftiJt, 

bT&m»[eI!&4 2 0i:ttlS:5iJ77l/>^iiil 0 9jfcSflHf«flE 
15 *Bb£T§J:5tUTt>J;V». 09Atf, 1 o©*MIeISS4 2 0 £«, 1 1*7 hffl 

<nv7TU>z%femffim&m^Tm^nffi*m%.L. i^©«»ihis§4 20c 

(HJ£©^tg3) 

*«©^T«, *36W©flr^«SUB»®K^fl|sn*»^«©«l«fcoVi 
25 TBI 5*ffll5TI»Wr*. 

015 (A) f£:}3V>T, 5e^»«ttai«4 0 1±K, tt*©H**f>rhiJ^^« 
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cs2@$nfe®^4 o 2£wu mn®4 o 2®mm\z\t. m#^raisis§4 o 

3, mi W^2 0^»ijlElSS4O4, 4 0 5£Wf£. 015 (A) KfcH 
X\t, m^'MW)®&4 0 3£, 2m©^«»JlHlS§4 0 4, 4 0 5$fLW 

&4 0 4, 4 0 5l:(t FPC4 0 6^LT»ckl9ffiW^$n^. 

%\ms%2<D^Mmmm^A 04, 4 0 5oMt-e©»o^t@i 5 

(B) $rfflViTrai-§. ^1S.^2<D^SOT»j1e!?§4 0 4> 40 5te, :>7 
hl^7s*4 0 7, A'^77 4 0 8$fr5, y7fV^^4 0 7ll 7ny7 
10 ff-t (G-CLK) , Zf-h/VlX (S-SP) Rtf*Dy£ SKATS- (G-CLKb) \Z'& 
-oX, JH^>7°'J >^/t;^*tti*r^)o f0tA'7 77 4 0 8Tit*§£ttfc1f- 

i/7 4 0 7 tA'»/77 4 0 8 018] ^;U>'7^lHl?S^SBRb 

*m&(DBm\$, mMo&mi. 2t^M\zm^t>^^>z\t^mx$>^o 

*HM©^T^ HI 5 (A) \Z7jklstciW^mW)®&4 0 3©ffiMffl&$tJ& 
20 i:^OW^-3ViTI^HJ-r-5 6 1 Mv Y^V^)Vmm.^ 

n?^?s\zm^%^mm®&4 o ziz-o^xnwtZo 

i iz^vtzm^z-D^x^^, ^rczzxitmm^mmom^z-o^ 

0 6 (A) 1 Ify h07 s ^^JPttW3S^*ff5»'&K:*^*OTaUK»ia 

25 SS4 0 3 OfcBSHS^"**. ft«HUE»BK4 0 3 \t. *>7 h Vi?7,5 411, Sf§ 1 
07 y ^018 4 1 2, %2<0=7V^-^4 1 3, ^€St(sIS§4 1 4£:£T5. 
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mft&ffimzmw? z t. ~>7 h v=j* & 4 1 1 « % 7 y ? 77 □ ? yteigg (ff) 
mmmm^xm^n, znytm (s-clk), 7*-ww7 (s-spx 7 

ny^EIEW (S-CLKb) ©H^^ICfot, m&>-fV>*f>VV7.*& 
5 y7hl/^4 1 1 J;Dffl^^nfc+l->7 0 U>^/1JI/X«, SlO^^BB 

10 *¥to*JWW*fc> &2<D?y5-W&4 1 3l:7y^m*3n, 1107 
y^Ej»4 1 2Kfiy#SnT^fclfT^OT^ HffK:* 2 ©9^01*4 1 3£ 
^Sl^n^o "T5t, 1 2 <Z>5 y5 1 @K4 1 3 lCfi9*Snfc tf x*{f#teU lfr# 
*«Rl^fc)t*850K4 1 4\zm&2tlZ>o 
m2(D?y?®&4 1 3Kl««F$nfclf^OTd*Jt«atIaIK4 1 4fctt*&;£ 
15 nTVi*W, ->7 h 4 1 1 lC*3ViT«TO+)->7 l J >^/W7#UJ#.Stt 

M^0W$1OII, 17l/-A#0bfx:*M^©M£fT?o 
mM&4 1 4tt» x>'i$'>iPffi^^7^n^fi^c^mT'5>^f'J^W-ri>^ ! fo$»^. 

S*^IhI^4 1 4KA7J$n3. 
20 £fc;£fiffi!&4 1 4 tt. ««lelg§4 2 0 j&*ffi»m*SnS. 0 6(B) iCte, 

i ai aa> e. a+2) #i b © 3 *©^8fc***{t#isuK»iHiKo«is&^"r. 
msssMBTS 0 m-eL*ftLTA*i*nm^z&yumi£ti%>. tut. 
JH'b^UT, «i:ii$nfe u 7 7 i/>7fflst sis 1 0 9#>&m#it 
i&sns. «siEStiBi%4 2 otmnusn\zmm^nrzmmt<Dmiz\tx^y^i 
25 01 (it^msg«iW7-r y jWRit&n. 13127^^1 0 1 (fmnmmw* 
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i oi (fli ntoM&m y?) i)mm^rixmmzn,mtm^^nis.^\ oto 

MMyflOl (fll^lflElHII^-fy^) fcJ;D«W3n*. 
5 #589m;J*?-a &#UT*Sf«®»4 2 0 {CA^StlSMttt, ~>7 h ^y 

&£fc«koTtt, -y->^u>w;^«itgA*$nr, uotftom 6 teas 

15 

&1zm$m®&4 2 0<Dmi£l** S2 3, H2 4, 03 8. gI3 7, g|4 0&<!: 

S6fc«8SIIleIK4 2 Ofcte, lO0«j££MT5;B:n?fc<, L 
Tfc«fcH. ^:*3«ilSSiaK4 2 OK, 02 3 (A), 2 4 (A) \Z7xbfzMf&*m 

T, AAftf^SfT^TV^lr^mfcK^ttfPSrff'S^il****. fiU 171/- A 

A*«lff SffoTV^V^IBI^fiET**^**^*, -£©<fc3fc«£- • - 

\z\t&m%m\zm$i-f%>o'&ttz<, &M<Dm*MR-?2z>&otz-?z>z£i!)W$. 

bVi. fiEoT, '>7hP^7s^ttT> 7>?&\zM$l1rZ>Z.ttfrZZ> : rn-y 
25 " @lfrfcg*JflV>*Zfc#aSbV>. -0O£:bTl24 3 fctt, ^□-^IHB&jST. 
04 3^bfcx3-^@gS*fflV»*i:» mSStMlSOiS^lbtf^ l?iJB^£g 
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4 4 (A) X\t, i/7 bUi?Z?frt>mi]2ftZ>/VVZt, ffi^MH (ftl~Jg 

5 3mmmm) ^&«$n^n#^a^^ (CA ^ $n<5o m44 (B) iz - 
fckpfc, &&timfflm<D/vv7>zmw?z>z:t\z£r). l^jg^ei^jg^T 

04 5 (A) \Ztk-?£z>\Z. mi 

io ttmwmzmiRvimizLfzftM-z, m2&zsm3&my®mzimmm\zTz>. 

x. immzv>yv>tf;vixtfiiit>i£nrcmziz, 4^moD->^v>if/vu 
^m^^tis. mmiz, m4 5 (b> <d&z>\z. m2mt>mfflm*miRvtm\zL 
fcttmx\ mi-Rzsm3iatimmmmm^^miz-r^ 0 rzt. 2vm<Dv>? 
15 v>>f/vvx&, ^cto^sv^TtB^^n^. ^lx, 2ym\zv>7v> 
v/vvT.tffttj-zntz.mzte, 5vm<D-v->7v>tf/v]sxtf&jjt!nz> 0 ±mm 
f&x\z, imm^mm^^x^\z^>yA\zm^7Z)t>nx\-tr3:^^ $> 

20 sec M4 6\z7jkt&ot,zm&*m^xb<k\,\ i46m mwitmn2 
ft 2 y7 h uvz? tm 3 v-7 n vv** om\zmwi*nx^z>7,'i y^wmm 
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5 V97,?t SP1 OTtdBfiSnTUSTW y3^S#^i:&&. ^LT> 7.*- 
hA;|/7.ffi4t£SPT«£<> SPlKATTfS. T£<i:, 31 2 ->7 h V¥7,9fri> 

io ?<Dffi\zmwi£nT^%^y^mmmw:mtter), w,3yyhv^^t sp 

2©p B 1H@BM$nTV^7;-r^5 1 ^3i^<i:^^. ^H, x^- h/t;^y;^I^§• 
£ sp2 KATrTs. -fzt. ^3>'7hi/^7s^^6-y->7 , u>^/t;uy;^ai^t 

KM&T3fc>tt-m&V^\ &54#£©f&a<2?iJ0*£, M&T3;i<i:#pJjig££ 
15 £o ^P-7^«^©m«^g<f -5C:<hCJ;D, D 

\zt)f£-oTMiR?Z>z\£i)r»im£t£Z>o f^T, S^[eI&©f££I!jfE£=J; 0 
\z'nz>Z.ttfT-ZZ> 0 

2 3 (A) -m^-iJiiTl 0 3, g|2 3 (B) T'te^mmTl 2 3, 02 3 (B) 
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^e>T^s. t^b^e, ^n^fr«, gmm^izte, m*u;^xtf\r>tzK>, 
mm?\zwmznzn$imtf. mmttb\z£ikVTL£?m&tf&z. n^mm 

15 nffiz*)7Uy^3.-z^ mtLrzmffizmzSTtizmL, mL^m^mm^wb 

^<Dtz®. imBft<oim\zmfemftzft-v t, nffiWM&tfttiiitzn 
ffim<D%m&, BT'm&T^zfczcomTxmmtfZLrzM&tf&z. i?j 

ftt^sff Atf, «««aiiHiK**ffl*-rs*8iai0ig»&Bi:&^< $t§it^ 

So 

*«fi®K4 2 0K:, 023 (C) ~ (E) fc^bfc«Jfc£ffllr>*«-&, 
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Sterne <b) -m-f-owfeWift&ff-oXK&tf. z\tazm^n^ 0 
lt *>su ksbs u& u 7 7 u >7 ja£««aij&* e> stttaf^ *ff ^ t t> «t v*. 

)ZT\Z\t. me (B) fc^bfcj£fl8l£EIK4 1 4©^b^*^«©»^fcOVi 

10 ^JIT, B5(t *«ESiaKO»^fcH 2 3 (C) ©«fj££jlffl Ufc^OlsISS 
04 8«, ««EaHia»©«^fcBI2 3 (A) O^Sriiffl Lfc^©0S§ 

*^-r. 0 3, 4«u 02n^T<t-5^, <2fl) (omvammmm 

15 teD&fc, 06 (a) fcwr«*©«»0K* : rr*5e««iHiK4 14^^ 

xmWtZ. ^^30 6 (A) (CtfT^TWu «ffi«®&fc«#&&*FrSi8!5£I& 
til*fc^. ^©fc#>, l*0«-fHlc:i:K:2OOf|«Kiatt*KWT, -^©mdS 
20 S3, 4©«WlC«W-6nfc«*aiiaK4 2 OTtt, «**S i (l^i^n) 

H3KI^V>T» mftflg|3B4 2 Ott> ^1«MIeI!?§4 2 1 «h^2m»lsISS4 
2 2*WT*. ■€-bTJ6l*«atiatt4 2 1Rr«B2«i««ig«l4 2 2tt, -3ft 
25 tt«3tftff Stf M#TttA;>JKi{££fT5 . Sf§ 1 ft&ESileltt 4 2 1 SI 2 TO 
^HJgS4 2 2«, «»<Dia»#7S}rr*. H§im»!eI8g4 2 ltt, NAND7 
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0, OA*-* 7 1, <>/H 7 2, T^D^X-f-y? 1 ? 3, 
74, h7»*7^7 5-7 7Rl»«f7 8 ^LT|g2fl»[HJSg 
4 2 2«, NAND8 0, 0/H8 1, -f>/W8 2, >f>/W8 9, 7 
^-n^X-r>y^8 3, 7tQ^75 1 8 4, h^>^* 8 5-8 7Rtf§gS§ 
5 f8 85ft5„ *il0fim h7>y^7 5~7 7, h7>/X^8 5 
-8 7«^Tn5 1 ^^S<J:-r§. 

$ltt5(H5lBl&4 2 lfcfclrVT, NAND7O0AA^m 5"7hW>>^4 
1 1 t©J^9 2 ICflBttSn, NAND 7 OCDHJAflimj:, -f >A*-* 7 i ©A2> 

io yvT,? 7 6 ©y- h*«'ts«$nTVi*. 

tc a* s n* «t o t, io©2o ©sit ia^»® £ & « . 

^7 4tt, M«9 2i^/H7 2©m*SaHF^6AA$tl*OTfc«fc0i»ji 

iJtt h 7 7 7 0 V-Xiit H l/< >I^0-7j[:^$ftT^§. h 

^(^1^7 8 t h 7>y7^ 7 7 <D?-hnm\Z&ffi2tlT^ 

%. h7>yx^7 7oy-xMiFw>im -^rttvssic&asn, ^ : . - 

25 §1^7 8 -^©milteVss IC^^n, W«l«h7>^^-7 7 
©y- h*ttfc»tt£ttTV>*. 7 811 > s s7s$ 7 70)?- h • 7 
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% 2 nmwM&4 2 2 \z#\,*x. <i 8 9 ®A*Sf«Hi 8 9 fc&ffi 

$nTV>5. -5-LT-r>A*-*8 9©Hi^^TO, NAND8OO-*0A7Jif 
KSSttSnW*. SfcNAND8 0 ©^©A^TO, ~>7h 1/^7.^4 11 
5 fcg&ttSnT^*. NAND 8 0 ©Hi7J$S!TO. -f >A*-* 8 1 ©AAWPK&tt 
2*1X^5. -f 8 1 ©tti^STO, h7>^8 5Rtfh7>'7**8 

6 ©y— h*aifcSH*snTv>5. 

n-* 8 i©ai*flii : f^6©A*sn-&m-^fc:«ko*iixtt*»®^swsns. 

10 £fc< >/\-* 8 2©A*«mk MM* 9 2 fcjg«SftTy>£. ^tTTtO^ 
^7?8 4H Mil* 9 2M>/H8 2©ffi^We>A#$n<3f§-*§'K: < J: 

fl!7itth7>^^8 7©y-^«H*tHW>«*©— *Kltt«*tlTV»*. h 
15 7>v7^8 6©V-«i FW>W1 -#«*fls:l*9 srcSBKsn, flfi 
^S^*mT8 8©-^©^<hh7>> J X^8 7©y~hm@iC^$tlTVi 

^ii?8 8it -^©«a»v88fcsj*sn, 8 7 

20 _©y-hMfc«Jfc3nTV>*. ^ii?8 8lt h7>^^87^*-h • V 

r^T, m3onwm\s\&(DW)ftK-D^Tm2 8-sflivvcwirr*. 

02 8«> IS^J«9 2i^^l~3fri©^<5>'^5 1 ^-h^t-. ^ 
l/T, ^WAK:*tt*«diE»iaK4 2O©»^COViT03*ffl^TKWl/, 8818] 
25 BICfctt**8M8llfc4 2 0 ©ftflsfcO^T04 SfflV>TKWT*. *BWA*Ctt, 
£ltt%B*lel&4 2 1 TKJgft^^ffVi, $2tt%ftl3tt4 2 2T?A*»ff*fT5. 
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*ff'5Jll«»Wia»4 2 lCDft^COViTrarS. 
5 »IWAfc*V>T, ®MMm&9 2j5>e>A:*J$ft5^«HighT&£. -tUTS- 

^){cjt(c>'7M/v ? 7 > ^4 i i^e>-y->^u>^A°;i/x (High ©m-tfc^^) a* 

A^StlS. NAND7 0«^7hl/^7,^4 1 1 RlAK&M*Hfc9 2^£>A7J$ 

(Low) £I&JS&l?LTHigh£ffi?rr3o 

(High) a*A*£n, b 5 7 5Rtf7 6tt:*>£fcS. *-5T5<!:> «SSJ 

«9 3*»6tt*&Sn**«Ett, h7>y7^7 5W7 6^Lt, «fiSS^7 8 
feiStlX Vss t^T 5. ^LT^MsT7 8l~tt, mffitfSWSnfcfcfc*. 

§lif7 8l:»HiWi$ti, M«Hfc:m{fci!#£i;j&«> 
15 S. Vthfcfc*£» h5>^^7 7IJ^7^6t>tft5. $1X 

T7 8T11 -ecDWMOfctiaS, ^$0h7>vX^7 7©y-h • V— *|BHt 

7 *Jfll^«8t & H ttfUZ z> itwrns. \Z 2> £ Tmaroaai **« it e> . 

20 uOtt, 7tn^X<>y5 : 7 3^7tD^^y5 1 7 4ttt7^5. 

#^TA2lSjf£ (®^©mgiE©ffl*) *ff"5^2*«iB@K4 2 2©»^K:o 
ft**2«*l(ia»4 2 2T»l -RC«€»ff3Wffcn, M*? 

8 8 fctt»f^©*#*«««FSnTVi«. 

»HHAfc:feVVT\ iS^flU 9 2 J&>&A:&3n5<i*ltt High < >A*- 

25 ^8 9teA;£>$tt5<f^ (High) £H3iSgLT Low £m#"t5. NAND 8 0 
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High£ffiA-f5. -T >A-*8 lttAAStlfcM (High) SMftgL-TLow 

(Low) a*A#£n^ h7>yX^8 5^8 6ttt7^5. 
5 T^O^X-fy^S 3te, NAND8 0©ffl*»6A^$n5{|^ 

(High) >A*-* 8 l©ffi#Sm>>e>A2/£ft5{f-*§- (Low) 
3. 7i-n^X-(y^8 4\t. Wil£fflffl&9 2frt>\*2tl%m^ (High) <M> 
A-^8 2©tii*^^6A^$n^m^ (Low) l:iW>l:^5. 
^fi^T 8 8 £ te. fS®IS»$ tlT*5 0 , h 5> > * 8 7 > 
10 3„ dOt^C^T, h7>y^^8 70FK>iSUI^lSl:f 

7tn^7f9 0H Jjt2(D^;/^[EJS§4 1 Zit^XtS^tl^m^t-l >A* 
-^9 0^£A2f£tt3{i#K:£D> ^>X«^-7lCJ5:^o 0 3 t^T^Erm. 

^2o^^9 i ihisS4 1 3^e. Highom^A^^n^tT^-a^x-r^^g o« 

•*>\ZlS.X)^%zo7y?-W&4 1 3^e>LowO^^A*^n^^7^-O^X< 
15 y^9 OH;*? left: 3. 

C^Tte* m2©^-y5 1 [HlSS4 1 3^£> High (Dit WXts^n. T^n^yW 

7^9oat>T^t^t5. to-?z>t. nmsmm (si) ^e>h^> 
mfevimnm^ (sd t«$nfc®^}c:«$n3. 

#V>T, »IBIBfc*JtS*86aiilHlK4 2 0©ftf^COViT, H4£JfJHTiB91f 

25 o^ws, &*sj&i««Easig?&4 2 im Kcs»£»f&w;b*u ®mm 
?7 8\z\mfeonm*Gffi2tiT^z>. 
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3BHBK:33Vvr, ®fe$mn9 2d^X*SnS(t^ttLowT?»^. NAND7 
OfcL y7hW>*^4 1 lRt^«6!l»iS9 235^A*Sn5m#*iia«SCU 
THigh£iB?rf3o tU-f>/H7 ittA*3ftfcm# (High) ^irS^# 
l<TLow£ffi#T£. 

(Low) #A*3*L h5>5?7>*7 6lt*7£teZ>. 

7tO^M»;5 1 7 3ll NAND7 0OfflA«^6A7jSn*fit 
(High) M >A-^7 10fflMf^6A7J$tl5©^ (Low) CkD 
3o *3t7^-O^X-ry5 L 7 4tt, «^affll«9 2^6A*Snsm^ (Low) t 

io -f>/t-^7 2 0fflAHfiJ>6AASn*« (High) 

gsas^ 7 8i: mfeommtfi&m $ nxu o , h ? > vt. ? 7 7 \tt > t & 

HZlTtt, m2<Dyy?-\Bl&4 1 3**6 High ©flMt#A# S ft, 7±uif^ 

15 ott^->T*5t<Rjrrs. «85^#ISl (S 1) 
n-tzt, mfevmnmm^ mw& (si) fc«^snfc®*fc«*&$n5. 

HOtth7>^7 7*fiSfnm«K:*ViT»frt5«fc'5lCL,T*mi, 

20 «E«gfcL-&V>. 

&V»T»!IBJBfc:$3V>T, IWtlft^*fT5»2«aEaSlalK4 2 2 0iROViTR 

' 

8 9\tAt)2n%mn (Low) S»8iSd¥L.T, High NAND 8 0 

25 ^/H8 9 t'yVh Uz?7>* 4 1 1^6A*Sn§«^ (-#« High) 
£i>3^UTLow£ffi?J-f3. -?"LT-r>A-^8 lttA^^tlfc^ (Low) 
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SI!S* bT High £ tB^-r £ . 
-f >A-^8 lOHJAJIH^e, h7>v>X*8 5&tf8 6©$*- KTOKOT- 
(High) #A#S*U h7>y^8 508 6tt^>fc&*. Hfit 
«9 3^S««&Sn«m«tt» b7>i>7>*8 5&tf8 6£:frbT, #*^8 8 
5 £».T Vss ^bTMIf8 8 tC«, m»^$tltti;«6^o 

mnmm<Dm®.m*vth\zi3iZ>£* h?>>>x?8 7&*7frio*>\zu% 0 ®m 

C £ Tftt, 0 3, 4 \Z*kTmffiWL®& 4 2 0 j&«3rr* N 5 >yX ^ ttiln 

20 ^fos^t, ®mm?ftvssT?\tf£<vddizmmn%&&ft\t±mvrzW] j fc£ 
vss t vdd *AtiWz.u^®£, ^K>mmomn^mimt>^fsi^m 

±IBt«S^'5^mSitlEl8S4 1 4©«jGfc£*0|^K:oV>TB5Sm> 
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*«K:«!W-6nfc«*«B»4 2 0K:*ViT» ifSSi 

5 

05 (A) - (C) £43HT< «tt«BK4 2 0a, h^>^^94~h^> 

h9>$**9 4©y-hMHcn, J82O7?9 1 0K4 13*6«*JJAAS 
(SI) t««Sn» «lih7>y7^ 9 5©y-7l«t FH»-J 
h 5 9 7 fttf h 7 >5>** 9 8 ©y- h«*fcau > 7 N l^** 4 1 l 

Wfi£»T9 9©-#©*ffifcg«$ftTir>s. H7>W98©y-^ 
20 Mfcftttdft. lt8r©«ittV88WM«*nT^*. «**?9 9tt, h5>S? 

h 5 >^ 9 5 ov-79»t h in* >im -^n*VM-fc««^ti % « 

25 vXi7 9 8 (DV-zmmt H K >*«©-^fcSB»SnTV>*. 

CC7?ia5k:^-r««E*iaB|4 2 OOl^l:o^T05 (A) (C) 
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5 flTVK. uOif, |R205y5 i iaK4 1 3?&>S> h^>v f 7 > ^9 4©y-hm8S 

io #9 6 ©y- h • y-xH«jEj&^fa©*ffiK:&«*"e, «ffi©*awusfcw-e>ns. 

*sfcHt©mflEK:^***T?, *«f©#ai**a^6n* chs (a». 
^Lxmm(Dmm\zm\ «w©*»**»7-rs (05 (b». 

15 MS) h7>^9 4^>i&5. COi:ty7hU^4 1 1^6 

h7>y^^9 4 ©y- h 7 U >^;^ttA*Snf. h 7 >V7s 

^9 7Rl/9 8^7T^. ^LT^S^T9 9 ^OiW^F^nt 
h7>^^9 5Sl^9 6ttt>^5. f7t5i, (SI) 
h^>v7;^9 4Rtf9 5*5>UT. Vss ©£ftfc*8E#«WVO><. £© 

20 t#©«sssfittt, if-^msit^^bvi. mm-r^i, m^©OTm»> (s 

25 *fc*iaS©»»-er4, 0 5 4 2 0 Wi t* h 5 > v 5 * * \t± 

Tnft^Htlfc^ #580itt£tlK:IR£3*lfcV». 0 5 K^-f «?5iEiI[2lS&4 
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mt>z>&t> ®mmwvssT*\ttz<, vda\zmm-$tiz>&umt±m\stzmftt 

5 ££02 1, 02 3 (C) -02 3 (E), 02 4 (B) ~02 4 (D) f£E\Z 

fe<tK J eOtt<Dl|MlHli^4 2 0OKjf^«, E5?rffi^Tl^BJtfcmWlH]?§ 

m 5 \Z7fi?m$LWM%& 4 2 0{Cp5 1 ^^;^©h7>> ? 7 1 ^^fflVi§^-& > 
10 VSS £ Vdd £An#;i&VMI^ o£ 0m^O^tl^^fp]«^^^^^^ 
HI 2 3 £02 40»Jt^^tlH tIl:lfflT?f§. m^^X-fry^iL 

ms§Tab^o z\<Dm$\z\$, m^niss4 2ot, 023 (a), 24 (a) 

v^v«^ti§:^»^fT-5^®^?>o mwtm®®4 2 otc, 02 3 (o 
~ (e> izTjkLtcffitizm^zt. imzim(nnr&m\Bi&tfmm2nrzm&-v& 
?xh, mjzmftt\timttz®mzft5z.ttfft*% B 

20 m*T. M4 2 (A) (B) \Z^lstcfenm®&4 14<DWL^ffi!&*m4 9, 
0 5 0, 05 1^-T. Z\Z\~Z, @4 9H 04 2 (B) C:fctt35tM!Hj&4 1 
4 fcffi^-T^^lC^ 1 tc3U£|5J!&£M L-fei|ite^oT*5 tK 2 
®S&<Z>M-£«02 3 (C) ^SfflLfc^^-To 05 Ott, 04 2 (B) fc£ 
tt3£1l0filHli&4 1 4{Cffi^-r?>^^01^^UfclElg§^Mbfc^{r^o 

25 t^o, mffi.m®&<D$mizm2 3 (a) affltfeiiBt. 05 in, 04 

2 (B) tc:&tt3£«[HlS£4 1 4 \zm%TZ>fflMZ® 2 \ZtfI, tzBteZmmLfz 
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H4 9, ®5oi:stMTii ^ssi^T^see^nT^-g)^ ^na 

x\t. s§ i wtfefflmmfrzmWiznzm^&mmz z. txmmmmo^W]^ 
z.tx\ immzmm2ntz2-o<Dm%LW.®®<Dot>. a-zzomffium&xwife 

m^\zz>^Tm^x^rzoUT\zu.j^m^mW}<Dm^\z^xm^<,m5 2 (a) 

?^*>>f\z'&^xfttDnz>o imtvx, 052 (a) ©^^wr^^ic^ 

20 52 (a) tttEKcrr) ic^$tifeiSiS^T®tB^«^6^$n^is^ 
^x^sns. hSS^s^^o2o<7)a^^«> -^n-y->7'u>^/i;P7 > > 
— ««^$ij^»e>^^n^>m^A^^tis. o*Dm»0s§4 2 ooig 

25 ■^>7 a 'j>^/i;px^m*$nT, ^-tm^^ii^m^mm^nx 
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zts o i ummmmwz'fy?) ^y^mzu^m^t, iel< 
mftisfc^o mm-v\t. mmzxi3tz>t£tb(D7,i y^\$*>vim(D$. 

So 

tzr\ efxm^&i&ztitcvtt^z&fti,. M'^ioi («^m 
M^x-r v?) <Dvmzmm~?zz>£5\z-§rz>tctb. ^y^m^4 5 2 tfmwz 

10 fc<fctr>U SRAMliI?§TM$tlT^TfcJ;Vi. £<D£?\Z, D~ >7°V y^/WX 

mzm-3t, x^y^ioi (m^mmumx^y^) tf*>ttmhb<\t*y®i 
m\ztev. mm^<Dm$n<D&ife*mw-r2>z£\z£r), jmymwizmm-zzt 

15 hfrvutfh, imm^mmmi£T°M\zMR'£nz>M£. lpmfrbm&m 
bo?*. mm(Djjwm$. mmizmn^xti-r^mm^^ 

mm^mmnxv^oo ^<d^m. mm\ztm%Ati?z>Mmm<tziTV£ 
Do ^(d&d %.m&. 052 (b) iztt^oiz, mmu^ 0 2\z^m^ntz^ 
20 &&$$:T!ftMtz>z:t\z£Q, mm\zmn*Ati'?z>Mffl*&<T%z\ttf!?2 
3. ^o)m%. mm^4 0 2®&mt%m\z&im<Dfe3&mmw)®&*mwL, m 
7££&mm®&&m^Tmm&mm?z>o zo&o\ztz>t, mcmzmm^nx" 

#T#3„ ^ci5 2 (C) \Zlt. 1, 2?r3<DfimttEM\ZffiW2ntz7E£&m 

25 mmmcDiati^m^y yv-jxz 4 1 iox^-h/ux (s-sp) ^^-r» 
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10 ^TfectVi. &3V>fcL 17I/-A»M1 »©m«lH]J&4 2 OHM 
8 7(~> #J&LfciUg&0£EI8 8 

*$km<DBWM. mrnomm 1 ~ 3 t&mzm&&t>i£z> z. ttfm&z, 
20 (mmomms) 

*mmmwmu. 015 (a) ^htzmnnmwim&iozvumtzn&Lt 

n?tgi£\zm^%mnnmw)®&4 0 3\z-?^Tmw?%o 
mz6 \z\t. 3 \zv vo?v$)mm&K*ft?m&\z&tt%\mmm®'&4 
25 03 ow&^tkT. m w&mm®&4 0 3 ^7 h i^x^ 411, m 1 

y^HISS4 1 2, B2 0^^^|Hlg§4 1 3, ^tt$S08S4 1 4%m?z>o 
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mttzmmzmwtz t. *>7 b vv^a i 1 7 u ? 77 □ ? -rm* (ff) 

5£tt»flfflV>T*tj£Sft, ^Dym (S-CLK), (S-SPK 7 

0 7^SiH§ (S-CLKb) #SA7j£ftS. dne>©f!^©7-1'5>71C^oT, 

ii^>7u >7VN°^7^tti^$n?>. 

5 ->7M^77s*41 l<k0ttJ*$nfctl->7U>7*/ , ?;P7stt, ftlO^y^EIK 
4 1 2 (CA^^n-Sc Sl(D7^laIB4 1 2(C«, 3 hfy K©x>WH:*x:*{I 
^ (Digital Data 1 -Digital Data 3) WAtlZnT&K) , V>ZfV >9JW7>ifi 
Ail £ ft* 7 5 > T'Kfe T, &?>JT e x*m-^*«RF b T ^ < . 
1107 7^4 1 2fc£UT, **^J$Tlf5 s :frte#©#8j&<5£7T3£» 

10 #W8$8H ( HC> S2©7»yf 0K4 1 Sfc^yf/^X^XASn, il®7 
f?@K4 1 2 KfiUSSftTVifc 3 b<7)7V& frtttm ^ (Digital Data 1 
-Digital Data3) it. — 5¥K:SS2 <Dy y^B»4 1 3fclE8i£ft5. 31 
2 07 7«4 1 3fc«#Sftfc3lfy bO^J^fVM^m^ (Digital Data 
1 -Digital Data3) «, 1 ftmmmz%mffiM& 4 1 4's£A*3ftS2:£fc 

15 &£ 0 

W,2<Dyy^m^A 1 3C§jt$nfc3t'7 hOry^^hr^ (Digital 
Data 1 -Digital Data 3 ) j&* J£«8S|hIB& 4 1 4 \Z All £ ftT V > -5 ISK v 7 h 1/^7 
74 1 l^^T«TOlr>7U>7*A;P7^tli7j$ft*o £t«H0»^$air)jg 
U 1 7W-A#0t*x:*m^©M£ff5o 

20 tt*«««i3K4 Hit Ti?2)vmn*7±u?mn\z%m-%ism*n^>® 

afe&*o *&Jt«»Eia8&4 14ICH «^EzH[eIg§ 4 2 0 *«tIftl9!ttSft* 0 02 
7fcfct, (i+2) ^B0 3-*©OT«fc*i^S^iB«»IsIKa>ttBSBI 

££02 7Ttt, #t*y MlMJSlfcU77^>^MMl 0 9#*iBR3ft 
25 fc^tCOViT^-T. 

m«Ia]8§ 4 2 0tt^f a^Tb RrX«^ c £ Wf * . nMWMfe 4 2 0 te. 
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fctttt^nfc u 7 7 i/>ximi i o 9 frzum&w&znz. mm®&4 

2 0 ti^ms n KlSlittSnfcH*i:0WK:tt^-f y ? (i^aUJ^-f 7?) 

iii~ii 3*wte>n, H5iB7s-r7^ iwixf^) i i i~i i 

gg*®^fc#*&-rs^s^«7.<y5 i c^mMm-f^) 1 1 i~i 1 3\z 
io ioiH»sns. 

T) fc»»snfc»asd¥^0ffl*JffP^6fti&sn5^j&«A*sns. urn 

*7Xttift*i(ii:»ai3nfci!iiWfow*«f*6*«sn*W0^ 
02 7»c:*5^t, &mwmzmwztifzmv£WM&4 2 0**02 3 ca) (b) 

S&4*2O#02 3 (C) ~ (E) tZ*?&5tL®^mfifeft&tZMZ* =s7V 
Ui?Z?frb<Diy>7V>?/VVZtfW>fem^zm%tZ>o 

25 ^0 5 3^-r. B5 3fc«, mmit&TiimnztiTtezifis mmmmn- 
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5 B 2 7 *H 5 3 fc* l,fcte*aUBftiaJ8Ttt» 1 tf y h ~ 3 h* y h 

• KfeStifc^. 05 4£^-f£5£, h>b&J:9 ! b4>fcvMH&©U7 7l'>;*ffl 
h) © 'j 7 7 i/>xffl)ii« i o 9 ro^^iei bt, i^fcEB3ttfctt»©« 

fe®tti>mt>nrzmmm®&4 2 0 sjbvvt, as© 1 e y h^t 2 hmvnm 

15 S0K4 2OK:, tt?ll£##$-&*. J:Dft#Wfctt* nffiM®&4 2 0 ©*T> 
««*ftl&-rSl-7>^^ (02 3 (A) h5>^10 2Atfia) © 

>y7^ (*«SS«|&-r« K7>y^^) ©y- h • V-XHttEEKJu HL<fc&. 
ft*, 0 5 STfttfyh (ddTttl tfy h) ©*«fifcia&*ettfc<» 

20 *±#tfyh (CJl-e«3b*7 h) ©m^IslSSfC, RfclrfeSfToTU*. -eb 

MMfx^^tCctD, My KSJ©««ilS@K©<l#tttf 6o^©«»*/hS < 

25 HrfPfcfr^* ±ttlfyh©«*SlalKJc1iiaS*WLfc«^ ©*»EiEla|g&© 
#ttWe>0<i:> ±ffitfy h©m«flt*«iEfllfefl[K:»:&*<fe*. ±ttfcf y h© 
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i*©ft^«|{c^^$nfc3-s)©m»iHis&4 2 o^e>^^n-5M^mtSi^ 

10 1:2: 4ibT|g^-r^«i:\ 2 3 = 8MTm^©^#$«:§!l^m5l$^)o 

*W[lIg§4 2 0<Dmm$. 02 3, 132 4, 037, 03 8, 04O&£J;:^ 

vtcm^WMm4 2 o<Dffif&z&:M\zm^z>z\ttfiiimz>o m%LWM®4 2 onn 

OTKte, -MtVT, 02 7, 05 4{C^bfc^S^[HlS&4 1 4<Z)i¥bVMif£ 
15 t^0»j^{CC»ViT0 7, 08, 02 9, 0 5 5 £ffl^Tf&BJT3. 

07©&?iJtf£tt£>nfcm«[Hj?S4 2 0H^UT, {f^S i (1^ i ^n) \Z 

05 5te, tfy htt^U^«0>J 7 7 W>7itlM 1 0. 9£@EfiU 0 
20 2 7 KS^Lfcff -^^iiI5I?§fCtt0 1 ^Ufc^MlsIS&^M U m^2Ils]g& 
££02 3 (A) <DMf&&mmLrzM£(D\B\®®tt? 0 0 5 5T&, WCfcMftft 

ifcWa, h 7>i?7^ A-C tl^JCX-f >>fOTU IS^KjfmiCte 

25 10 9 £iBSU 02 7 £0^bfc{f ^gglblHli&K&S 2 fc^Lfc 

£mSftleJg&£}g/B U mS!tMlHlgS(ctt0 2 3 (A) ©^/&£®J8Lfdi£GD[Hl!&0 
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£^T. ®8lcte, tfy hSi 0 '>^:l«© ij 7 7^>Xffl^i» l 0 9 £@B 

ttS@8Sfi:ttB2 3 (C) ©«J&£SfflU&*£©B»B£5KT. B2 9fctt, t? 
7 M:«k?3'Ml«0'J77l/>^^l 09&82SU B5 4fcj*bfc. 

5 m^mmmm&\z\*m 1 K*i,&j£*«iHigfr£ajB u «mBKK:«B 2 3 (a) 

mmm®&4 2 0 «, 1 e y h^r^^tTtf^nj: 0 fMsnssfi 1 m 

ct ommnti&m 1 «m®?s4 2 3 b&# jg 2 «^Miiif&4 2 4 b 3 e„ h 
10 ©x^;nf x^«#{rcfc ^jpsnssg 1 maftz[iisig§4 2 3 c &tfm 2 m» 

IaIg§42 4ct^WrS. ££m«lEl8§4 2 Ote, TtD^^HOaR 
>A-^ 17 1ai. T^-D^-f -^17 0 bRlH >A-* nibi, 

T±Uif^y^l 7 0 cW-f>A*-^ 17 1c i^fSo 

3§ 1 4 2 3 a ~ 4 2 3 c H 2 mffiWM® 424a~424c«, 

<Dnm<Dmi>) £fT?. Bim«lElS§4 2 3 a-4 2 3 cS^2m^|sIS§4 

24a~424c&, mmm^m^^t^o m7\z^x\tminmM^4 
2 3 ax.zfm2mm.m®%4 2 4 avm&mzm^u mimmM&4 2 3 b, 

42 3 c^^2mMlpl8§42 4b, 42 4c©MH 31 1 mMlelii£ 4 2 
20 3 aRUm2m^m\Bi^4 2 4 a(D®®m\zm?%OT**mM<DBmT'\m7K* 

%lM$im®1&4 2 3 ate, NAND 15 0 a, -f >A^1 5 l a, -f >A*- 
*152a, 7tD^^15 3a, 7WX<^154a, h^>^ 
^15 5 a~ 1 5 7 aM^S^i 5 8a^t5„ ^LTS^SMlel^ 2 
25 4 ate, NAND 16 0a, O/WlGla, -f>A-*16 2a, -f>A- 
*16 9a, 7tD^7?16 3a, 7tD^^5 1 164a > h7>^ 



WO 03/038793 



! I 

PCT/JP02/11278 



59 

*165a~167 a 16 8a **Sfi©iB!8"Ctt, h 5> 

155a-157a, h7>5?7,* 1 6 5 a~l 6 7 attitnft^M 

$ 1 fg0ti£[|Bl%4 2 3 a fccfeUT* N AND 150a ©A^TO. ~>7 h 
5 X^4 11^lWi4 2 5al:ii$n, NAND 1 5 0 a ©ft^m*, <1* 
>A*-^ i 5 1 a©A*«Tfc&«SttTV**. <i>/\—9 1 5 1 aOttt'^Tte, 
h^>> ? 7>^ 15 5 aRtf 15 6 a©^- h«fffcfti«SttTV*<5. 

TTha^T.'Ty^l 5 3 afck NAND 1 5 0 a ©aj#SSSW£>A:*j£*l5fI*f' 

-y>a-*.i 5 1 a©a*«w6A*sn*«-*»c*i)»axtt*#ji* j a 

10 -f >A-* 1 5 2 a ©***?«, 2 5 afcifcttSnW 

5. ^UT7tD^yf 1 5 4aH »1«»I4 2 5aM^W.l 5 2 
a©ffi*«W&X*Sn*OTK:a:0#jiXtt*9lji3^aWSn*. 

h7>>>7^ 1 5 5 a0y-XiliFH>« -#tel&im»4 2 6 
afcSBKSn, W«b7>y7^ 15 7 a©y-*««£ H W>»«©— 

15 samanTVi*. h5>^^ 1 5 e aoy-x«*t h w>tH*fi, -#tejg 

1IM4 2 6 afcJggfcSfL ««M^T1 5 8 aO-Mfth7>^ 
*i 5 7 a©^- hMK&ttsnw*. by>i?X*l 5 7 a©V-^ffi«i 
FW>g«li -^ttVasfc«asn, ^D&ttT^a^'fy^l 5 3 afci£& 

20 158alt -;£©»«: Vss fc&ttS tl, ^©Sg^tt b ? >^X* 

1 5 7 aoy-hmsfcgaffisnws. ^a^Ti 5 8 a«,- Vy>v^ 1 5 

H 2 »}HIh]!JS4 2 4a IC^T, -f >A-^ 169a 0A*^f^ 1 fflflfftl 
4 2 5 afcSHjffc3*lTV>5. fW>/W 16 9 aOHJrtMH^ NAND 1 
25 6 0 a©— *©X*»f fc»»SnTVi«. tfcNAND 1 6 0 a©{tU;S©A2l$§ 
^ tt* 5/7 h 4 11 te»«SnTVi*. NAND 16 0a ©ffi^^T ft. 
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-T >/\*-* 1 6 1 aOAatt^C&ttSnTV**. <f ->/W 1 6 1 a©aj*Sf 
h 7 1 6 5aRtfh7>y^l 6 6 a©**- htfKfcftttSnTV* 

y^l 63all NAND1 6 0 aOffi^SW&A*;**!*^ 

5 t. <yn-$ i 6 i aoffi*« : ?3&^©A*3n«^fc:«kt)isaxtt*»3i30« 

®^$n-S. *fc-f >/\*-* 1 6 2 aOA^Sftt, fg 1 ftttftiU 2 5 a 
tlTVi*. ^UT7ta^7fl6 4aH IBlWWl4 2 5aM>/W 
1 6 2 a 0H17J^ 5 A*SnS^tl:«t 0 i!Xtt*iIW$n§. 
h^>>?X^ 16 5 aOV-^mtHH>«(«lt HWH* 4 2 6 

10 afcSMKStU ««h^>> ? X^l 6 7 aOV-7»H W 

SaffiSnxn*. h7>y^ 16 6 aOy-XUti F W >fW£W\ — yjtem 
1M4 2 6 al:g||!§n, Miitiifl 6 8 a ©-#©»£ h7>^7 
^16 7 aoy-hflMSfcSfettStlTViS. h^>:/X^l 6 7 a©7-;*£«£ 

h v4 >mm\ts vss i;gt$n, mzri-ntf^ y ^ 1 6 3 a ic&r 
15 . snxn*. 

§1*^1 6 8aH -#0«m*VssfcS&ifcSn, flfi^©«B^tth7>5?^^ 
1 6 7 a©y-h«ffifc»«$nx^*. $i^f 1 6 8alt h7>v f X^ 1 6 
7 a©y-b ♦ V-^M*JBE*fiy$-r«fi:B*fi5. 

■£ UTE 7 tC^Tft 1 m«MiHS§ 4 2 3 atl2 SM£!& 4 2 4a ©Sif^tt, 
20 H3R^H4*fflViX^bfc«l««lilSlHl»4 2 1 ££g 2«ffiti£lil&4 2 2ffll 

fciS, B 7 fC^-r««IU?&4 2 0 fcfcWC S l«ttSBtt4 2 3 aX«l2 
1»0!S4 2 4 a*>5#je$tt5m#fBflit£, Jg 1 m^Mi® 4 2 3 bXtefg2 

nmm®&4 2 4 b^tt^ns^m^ mmmmm&4 2 3 c xni2 
25 nmm®&4 2 4 c^e,^$nsm^gs©^?n^, «*»s i K«En*. o£ 

9$lttftftlBl&4 2 3 aX\tm2nffiM®&4 2 4 art>&0tt&£n*M*«E 
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t, W,\mMMm&4 2 3 bXtt$2ttft£tleI%4 2 4 b^6«J&$n*M««S 
t, $im^Sl|pi%4 2 3 cXttfg 2«ttMleItt4 2 4 cfr&ft££n*flmtft 
$1:2: 4£l/rf»rrsi, 2 3 = 8SBT««E©^c#$**iJfflai*S. 
@7fc^-r*S5«lHl»4 2 0Ttt, 3tfy h^^^tfx^-fl^fcckO, 7^ 
5 P^X-fy^l 7 0 a~l 7 0 c®^>Xtt^-7^S^Stl$. U\Z. 7j-U?X 
-fy5 1 170a~17 0c^Tt>caofc«#, HfSKftJSSnstKIt 
mim«lElSS4 2 3 aX«Sg2m»,Hn&4 2 4 a^sftissnsflrwKt, 

^im»iEiss4 2 3 bjL\*m2nmmm%4 2 4\yfrzmbznz>mnwMt* 
3um/mmf&4 2 3 cxiiM2*mmmj&4 2 4 c*>e>wGt<ti&m*n9L<D 
10 motfcz. stzmz, ?-fuv^y?-\ 7 0 a©w>i:a?m> m 

*8SSlHlK4 2 3 a3t«m2m»lElS§4 2 4 a Kfr&flM&SftSte-SHSflS©.* 

«»tisiiiK^e»«*&sn*««MiittS3&5fc8e>» iiiii4 2 6 a~^3m^ 

U4 2 6 c \zmn%W8m*\ : 2 : 4£&5<fc5lCS££t*5££:;«g<h&5. 

15 u^tii 07 ic^-rmssj^iuis 420 atr*?* h7>y7^ n * *)v 
20 £0 

£fc07 fc*5V>T, MMHJ&4 2 3 b, 4 2 3 c tmmM®&4 2 4 b, 42 
4 c 0^bVilHlK«l^<5El^tt#IIISbfe^ *M0S§4 2 3 b, 4 2 3 c 
2110^4 2 4 b, 4 24clltti2 3 (A) £^T$/&©m2ftiil5!8&-e«fc < , -0 

23 (o ~ (e) \ZTjk?®i&<Dnffim\B\&zm^Tb&\,\ -^o, ^ h 
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"OKETS. 08©*«ESiiag&4 2 Ofcfcl^T, flHH*S i (l£i£n) fc/jffJt 

%8fE£(Bl%4 2 h7>yX^ 1 8 0~h^>> ? 7 > ^ 1 8 8W§lif 1 

10 8 9&tt5. ^iOIlTft, Y7>z?7.2 1 8 0~b^>vX* 1 8 8 

h^>^X^ 1 8 Ooy-hSSfctt, ^2©7y5 L I3K4 1 3^6 1 tfy h<£> 
fy^JPtr^I^AA^n^. £fc h7>vX^ 1 8 0©V-7l*iHW 

>mmt, ~^tty-^m#» (s o tsasn, ««^>vx^i 8 3© 

b7>PX$ 1 8 l©$*-MBBK:tt, fg2©^y^le!g&4 1 2 t*y hcD 

-^«y-^«#« cs i) izmmzn, TOh7»^^i8 4® 

20 h7>^7^18 2(Dy-Mii:tt, £2©7y^lHl!&4 1 3**6 3 My h© 

-*uv-xiwtsi) KSsBisn* Mh7>^^i8sW" 

h5>^**l 8 3~h^>> ? X^l 8 50V-^tHW>im 
25 ttVssfcS&ttSn, «K6rtth5>^X^ 1 8 0~h7>y7^ 1 8 
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W>fiB«©-2rfc»«attTV>a. 
5 h 7 1 8 6 ©y-^**t H U"f >fiR«0-^K:«aiSn, 

8 9©-#©*fi£jgitt£nTv>s. Vyyv^fi 8 8oy-^««t 
p u-f i 9 o cftttsn, h ? >i?x& i 8 6 ©y 

1 8 9 h^>> ? 7>^ 1 8 3~h^>> ? 7.^ 1 8 6©^ 

io -hMfcSEiasn, mfiommtevss i:ii$nt^§. ti^fi 8 9 a, h 

1 8 3~h^>vX37 1 8 6©y-h • y-^RI*EE*«l#-r*l£B* 

S3. 

08{C^-rm»lHliE§4 2 Ott, h7>^1 8 0, 1 8 1, 183, 184 
15 CWS. ■?•©£& HJITHU H8fc^-r*«£SilBlK4 2 0©»ff©»Wtt#IS"r 

ft&m 8 fc^"r«aiiS0Ktt. 054 £^r«j;3 try Mfcj: o fc4>fcNS£fc 

3;fcB8K:^-r«ffiBia»4 2 Ofc*5V>T, b7>i?X?l 83~185©HW 

20 ^ >nffi<Dmatfmn&s i tc^ns. h^>^^i 83~i 8 5© 

#*©FW>«8S£1 : 2 : 4fcUOftjeU 2 3 = 8aHfe«SlE©^:*S*tel 
flfLT^S. YvyVTs* 1 8 3~T8 5*>6^*&Sn*«*«[©4Bil»4» 

b7>>>7>?l 8 3-1 8 5©W/LMl : 2 : 4 l/TKIH/fciltfcjBBU 
€-<r©^->««Ettl : 2 : 4 <h&5£5 lC«S6SnTVi*. 

25 *utb 8 fc*-r*atsi0fc4 2 0 t^wc, 3 k*y h^x^^^tfx^ffi-^ic 
cko, h7>^i 8o~i 8 2<D*>x\z*7wmnznz>o mx\i. b7> 
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=J7s$ 1 8 0~1 8 2#£T:*>fcfcofc£$«U flre»fc#*&3n*«Sira\ H 
7y*J7>5>\ 8 3~1 8 5CDFW>iWfPtft5, b5>v7.^18 
0©W*>K:&ofc<h£«, N5>y^ 1 8 3 © F W >m^© Wil^lC 

5 H(D&o\Z, YztyVT.Z 1 8 3-1 8 5(D7-h1%TZm^zmmtZ>Z\t\Z 

£fc0 2 9 Ktt, 08 t«^^)lH|gS^O«MIsISS4 2 0 02 9 £ 

15 ^1-«MlElS§4 2 OTH h ^>^7,^l 8 6~1 8 8<Dftt>V\ZZ'( y^l 9 
1. 19 2^@2M$nfe^H/cCoTV^. 
tbTI 2 9 (C^-Ttt»lHlS§4 2 0 Tfct X-f^^Hl 19 2 &*>\Z 

tzzt. mmwti 9o\z&m-2ntz>)~7 7u>xmfemffi,m m^t) frz&m 

20 o©i&f£<h|wii;&5©T, z\z:T*\mw\ZGm?z>o 

2ta^!IK:^-f y5=-2 0 3£@2fiLT, WCfcMfemzte^ 0 3£:*7K:L 
25 0 5 6 \Z7jk? e 

3ft*, 08, 029, 05 6©m»lHl8S4 2 h^^^ttiTn 
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jao vss t vdd *xn#^3&vi«^» ^*o«»©»n*^ieii3W6to6ttvi»^ 

\ts H2 3iH2 4 0»JtMV»tltf, 
10 tt»0a©«J«t-t©»ffR:"3V»TKWLfc. L#Lfc#6. *56«tt3tfy hlC 

«SEaSllslKSrlOl*oEltbfc. bfl>U 0 2 K^f <k 5 1 *©flr9&UBIrlQl% 
15 HK:»*Ufc««£Sill»sa»E«LT , bJ:v». £©<h#©0£05 

7\Z^To ££0 7 ©«/&«> @ 2 7 OifigCS 5 7 Oi^lffl l/fci^O^C 

TV*5. £©£t©0£05 8 (C^To 
Jfcfc, 05 3©^LfelUgS©#LVi^{COViT05 9, 06 0, 06 1, 06 
20 2JC^T. B5 3fc*Lfcl§l»Ttt, W3tft!l»»^lfea?Rif : f*«EllSn, ttKJfc 

053 (cn^bfe{i^ig»iEig&nii i c^u/tje«iifEiHiKsafflb, nm®& 
25 1:102 3 (a) ©»j«*fflVifc»-e-©iagsig**T. 05 9\z*rtmj&rc\z* mi& 
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fc©T&<5„ aw*, h7>^^ a~c tti&Mzzj y^ssmu Wl7Z$)ftm 

y^Z*7\Z~?%>£D\ZLTh<k^o B2 7©J»J5fc£B5 3©*J5fcT» 
Jft$1*3<!:,B5 9«B5 5i:Mt§.^D>05 90lM0 5 3H«L, 
HI 5 5 ©fl§J&«B 2 7 fcfcfeSTS. 

5 @6ocii My h&£mL\,m&<DV7 7U>zmMmmui o 9&bbbu 

HI 5 3 CB^fcm^l&ttl&IsW&KB 2 fc3Kbfcj£«»£|5I8&£gffl U «8fttg|E]& 
KB 2 3 (A) ©«|j«SfflVifc«'&©ilKB*^-r. B2 7©«jj5JttB5 3©«j£ 
*C*fJ«:S«i, B6 0ttB7fc^-r*. OSD, B 6 .0 ©«j£«B 5 3 \Zttfo 
U 17 ©JftftttB 2 7 fcfcttfrr*. 
10 B6 1fcWu Ify h»J:0^Viffl*©U7 7U>^ffl^«j!6JRl 0 9*E«U 
H5 3fcB*UfcWIMB»0KfcttH5 4fc:^bfc«i^©±5fc*aft^U 
. JL"3Blfc*bfc«Kia»ftMU 3&£«ttSlia&lCB2 3 (C) ©«tj£% 
JBV>fc#&©|g»B£jK'r. B2 7©*|$tB5 4 0«||StB5 3©««T»«* 
B6 mB8fc*ttfrr*. 

15 B6 2tctt, h&&Q'ptz\,m&ov7T\s>xmi£.ntiLmi o 9£gaeu 

05 3fcB^Lfeff^aUB«ilaIKCttB5 4fc^bfc«l^©«t5fc«ffi**#U 
J.^Blfc^bfc£«aEig&£3fflU $-&(C«mBK(CB2 3 (A) ©}|§j5££ 
fflV^*^©0KB&*-r. 02 7©«J5fei:B5 4©«^i:B5 3©«j£t?2*J6S 
t5t, B 6 2 ttB 2 9 KSftST*. 
20 fcfc, B59,B60,B61,B62 «f»fctt, ililf^ffii^nTl^^, 

-iilHj»©i83£»fP*ff5J&^*^«ID#^TV>SfcW©7f» «JO#A^>feie)©$iJ 
•pj&*T?**BJfrT*tttf» £©<k , 5fciag&*ji!V>T'b<kV>. {SU 06OTte, $ 
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04 4, 04 5, 04 6\Z7jkVtz®&*m^T i b^\ 

5 mMiuiES^m^^^-r^ u ? 7 i^^^mM 10911 s«±k:^^s 

&m±\Z-fc : f&J$ l ?Z>®&\Z\Z, 02 3-2 5, 03 8, 03 7, 04 OfcgfcjR 

^zmrnvx. v-wzmz-z>mj£\zfcVT* mm&*Mffl?z>&z)\zVTb&\,\ 
10 *iffi©fitn U77 ^>*/n5£««ESi 1 o 9 om^t^ommz-D^xmrn 

15 840, 1 8 5 ot^nfc^-r^m^^0 3 o^eg'j^-rti^^o 03 o-e 

te, iSTf^LT, ^SB/^e>, h7>y*X^1 8 3 0, 1 8 40, 1 8 5 0 tff 

im-t^~hm^mm-r^z\t\z^r), m^<D±^^^mmvx^^ 0 z\ 

Otn. h7>y7^1 8 3 0, 1 8 4 0, 1 8 5 OOW/Li^l : 2 : 4 ttt 

20 031 (a) cte, «ff ^e>m^^«-r^^-a{-^>^T^^o 03 
oock^t, tf-hmi£&iQz.Tmm-?z>m&\z\z. ^gftUfzaizkiomffimt 
mhXsTXs&o z\ttf&z> B u&#e>, 0 3 1 (a> -©ck o \zmvnT*xi}-?z> 

&£, 030,031 (a) m^{cm^Mbgg^Tv^r B itt, 
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££03 1 (B) \z^t^z>\zx^i v?t®mm?££tiaLT>b&\,\ *otz> 

03 lt^t/ri^-m, V77U>xmfem8fLm\zmw2ntzm(D 

5 mmmmhyy^X^tm^^LT^Tz. o£D, h^>v7>*l 8 3 0, 1 
8 4 0, 1 8 5 0 ©y- 5 Wl&ffiSnTVifc. 

wts. t£&m2 7 \z?s<isfrmmz\t, 023, 2 4, 038, 037, 04 o 
io te&ZTjktmfi.zmm'tzz: ttfuzz. &&0 3 2\z^btcmmt. 023 (a) 
e><(Bi% t zmmLtzmT?&%. <toT, ®femfttxt>W}ttt$:mm\zft%.tz\,\ v 

03 3J;ite, #lBft;$tfc'J77l/>^i»l 09©M*t. o£0, 
03 2, 03 0, 03 lOEgSfcaUBLTfcJ;^. b^b&#e>, ttffl 

20 mmomm 1 ~ 5 t^t t-m^^-a-s £ ta*niffiT*5. 

25 -rzm&z-o^Tm^z. z\om^\z\tx^v^i 0 1 (w«at«a«i^-ry^) 
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5 KOV>T«0 3 4, 02tCO^TOT3 5IC^T. 0 6 (B) ICO^Tte, 13 6 3 

zom^ommmmz-o^T. mmm^m6 3 (b> ic^-r. &\z, mmomfc 
m^m-ox, tfttm^mmizAtiisn. ®mm?\z&&znz>o -euT, t*x 

**u zom-t. mytttmyt(D2^mb^mmx^^K iox, BrnMnra* 

«SKai@Koa5^tCtt, 02 3, 02 4, 03 7, 03 8, 04O&£© 
WZ, 06 3 (A) fc^Lfcje*«EI§IK4 1 4 ©f£LV>Ji/&£06 4, 06 5 £ 
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06 7^1-o eieiT, 06 4, 06 6«, mmM&<Dm\Z. 02 3 (A) £ 
MUfc^0|sIS§^-ro 06 5, 06 7fcL mVHWM®<Dmft\Z, 02 3 (E) 
5 £@J8L£^£©lIJi&£^-r. fcfc, 06 6, 06 7^TOS^^t@3g$tlT 

06 3 (A) fc*L&*«E«EI&<0»#K:, i3 5®IMHLfc$^ 
fcOV>T#*5. d©-*^OJt««H3tt4 1 4©»-LVi*^fcoViT» 06 8^ 

10 m«EJSIil»0|8€»^ff5^-r5>^S«!l«T#««^*» 06 9 (;^T= £Z 
X\ 06 8, 06 9tt, tt8KKlilB<Z>ttaic. 02 3 (A) *Sfflbfe«^0|BlK 
06 8TO, K€a»«*lHfflir*J:i:fcJ;t), -^©Ml:>tttT|f 

20 »LVimwtt#iis-r*. 

^WO^ifiO^JIfc^ViT, 07 0£/BV>TiftBJT 07 0 (A) fc:fcV>T, 
*IA, IB tU ■*fc«*Sft«*W|*lil a t a fc«fc, IA=IB+Idata#/£ 
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irr&o *lt, ®*cffir^««E*»*atyiRK:tt, mm. a, b©m#^£>« 
Afflux, nvmB<D®MW}fczftvzt\z&r>^ s*ar*ay-fXft^cD»« 

07 0 (B) IC^HT, 'J7 7l/>XMM (£TR£««Eiia££fB) C, E 

io fenmmmzmwzntzmmmm&ntSi.'feMVFZfto. isidij, m& 
lt, h® mm&±m ©±T¥^-fo©«ij»*fis-rs. ^©^-5^-r 

**^8*^5B^«««©«jssflifc*v4Ttt, 7 u-&mmtat 6 o h z gg-c 
*s. o^oeii4 (A)^c^-r«k-5tc, i#p B i(-6 omnmommnffimfimtf 
ns. nncj;o» Awciaic^yy* ai®©£e>7#) 
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Bsre&soT, 3r)©-y-^7U-A»irasFi~sF3t^fabws0ij*^"r 

(014 (B)) 0 

5 frfrT^-AJBWRi:, Wat, #*^f> (S63fc) 

WT s SWT*. 7 F V^JWWitt, ®^lCt*x^^^S#3iMr B lTfeD, 

T&3o itZx-O^^Tsl-Ts 3\t. -e©ft£©i££Ts 1 : Ts 

10 2:Ts3 = 4:2:ltt5„ O^D, n tfy h»W££3i-r*l», nflCD-fr* 
^f>»IW©*S©Jttt, 2(n-l) : 2(n-2) : • • • : 21: 20 £TS. rLT, 

is ^mmmx'umi 6 (b) fcjK?ii*&#j»LTiftgi-rs. mi 6 <b) k^t® 

^»2©jtalE*6 0 3#3!ftSnT, TFT6 0 6, 6 0 7*«^>T*. COiff, 
m^&6 0 1 £flEft**«t£{&#m«E I data -?-LTg*#?6 1 0 \Z\m 

20 ^©i^ii^n^t, Sl©j^BR6 0 2^M20M6 0 3 ©«#* 
i^TLT. TFT6 0 6, 6 0 7^t7t§. 

^^W7x-r>»TstC*5ViT^ OT©»f^&ff3. ^3©^^6 0 4 
««ffll?^nT, TFT 6 0 9#*:*>T5. Wiif6 1 0 fc«3fcK£«£fcAyfcT3r 
3£©flHKf*««J#SnTViSfc8e>, TFT6 0 8tt:*>LT*$?K «SE8l6 0 5fr£> 
25 ffi^mfiiE I data fc<8SU>*«E#j»ns. £tl{£<£ DfgftfitT6 1 1 #t3gftT5. 

^±©»^^U-77U-A^T?fT"5 2:tfcJ:0, 1 7U-A«IIBI&*|$-r* # 
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ii^^v^o tit, u-mmommt. mi 4(b) <o \z*t&o\z, 

ztz. mnBo^mo^77U-^mmsF 2&mi 4 (d) \zm*?z>o m 
14 (d) izmm?z>£o\z, mm-v\t7 ^uxmrnr a 2 iimivtz^, u%\z 

10 TkE^So 

fr5*'f5>^KM$K:IBJ£Sn£K, Jintt, 02^5 4&£©<k5K:> l&ttz 

15 ^^©m^iiig&^@a©$nT^-5Ji^ ; biwi^T^^. bfrb&#£, &#©«£ 
s.>if\zx$itf>&w£f3iz. mmv%ffltt&MRLizmG\z\3» mtiw^^n^ 

16 (B) ©«|$©ll**^r«»^tt» ©^©^©^^^V^T^THl/X 
H3 40H7-f/^©»^t» H6 3 (B) ©$tJ&©!iiSi£*rf-&*J^ H^tCgB 

*snfcm«£isisiKfc:iw£iM^*ffoTv^vi»ira^ F^nafcEBstifcrn 
25 fengzm&ft&Zo ^o-rzt. nffi®M®omimmzmm*frttTiEmzft 
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04 4, 04 5, 04 6&£©[Eli&£ffiVvr ! foJ;^o T5£, tctX, WCfemfcZ 

mamm** i:7i/-£ftT, ^sLT^xt), tvmmttmzmmisTmfe 

ilOF7^AM{Ei, 016 (B) ©^©®^$:Wr^^-&lC«V 

io ii©F7^A f M^ 06 3 (b) <Dffij$.<Dmmz%tz>m&\z\t, 
mm \zrnw. £ nfem^ii]g§ t ^ijf^srfro x v> & v \z. v^^nmzmm 

*mmm\z. ^momm i ~ 8 t^m\zm.^t>^ z.t^mx^ 0 

15 &mffimx*\z. wmwzmjznzm^<D\B\&<DMf&M\z'D^Tmi 3, 071 

013 (a) <Dmm\z. Mm 1101, m 1 a^jg 2 1102, 11 

20 0 3, («Mg|) 1104, M«yf>^TFTl 10 5, «TFT 

1 1 06>IlfflTFTl 1 0 7j|IlfflTFTl 1 0 8,^»^T1 10 9, 

mo £&;rrs. mmi v o 1 «mMiei^ mi tsi^nf 

us. 

m»,i§ii&i nut, {f#^ra>[5iii§4 o 3 ti@Ba^nTv^ffi»iHi 

25 £4 2 0tC*B^-f3. 

013 (A) 7.<^^>^fflTFT 1 1 0 5©y-hm^«, ^10 
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i o 2ic»«sn', *i 1 1 o i ic&ggsn, m 2 coma 

&IWBTFT1 1 0 7<D%l<Dm®t. ^mWlftTFTl 1 0 80^1©1I 
t\Z&!tft2nT^Z> 0 &JffflTFTl 1 0 6©y-h€@«. !2©iSil 1 0 

3fc8«sn, »i©m«H:fli«i»i io2i:it$n, m2comm\mmmTF 
5 ti i o 7<D¥-hmmt, ^iiifflTFTi i o 8 coy- hmst^gigg$n 
tv>&. mwjfflTFTi i o 7 com 2 coma tsi (ran) 1 1 o 4 £g$g 

«lfflTFTl 1 0 8©^2 0iIH 58^*^1 1 1 0©-^©iI 
fcg^StlWS. $Ii?l"10 9H ^&IK»)fflTFTl 10 8©y-h*ffi 

t»2 0«ato!)WfcgE«$n, ^HiifflTFTi i o scoy-b ♦ v-x^m 
io m^&jrrs. mm (mwm 1 1 0 4**tK363t*?i 1 1 001^0111: 

El 13 (A) CDM^tt, 03 8 (B) OlelgSSH^Hjgffibfe^'&fcffl^ 

oTW, 013 (A) ©KftfflTFTl 10 7*^3 8 (B) CO TFT 12 6 iCffi 
15 SU B13 (A) <D^mm®)RlT F T 1 1 0 8 #0 3 8 (B) CO TFT 1 2 2 left 
§1, il3 (A) CO&jtfflTFT 1 1 0 6**0 3 8 (B) CO TFT 1 2 4l:ffiSt 

013 (B) coiiiilteu flMHftl 15 1, »lRtf»2®j£S6»l 14 2, 11 

43, mm (.mmm 1144, x^^^itft 1145, mtft 

20 1 1 4 6,fiIifflTFTl 1 47,IlfflTFTl 1 4 8,glif 1 14 9, 

wtm=f: 1140 ts^-rs. aim 1151 \zmmm®& 1141 idg^snx 
mmmmte 1 1 4 1#, mwffi»isiK4 0 sfciagsttTv^mgfcaiisi 

S§4 2 OfcffiMSTS. 

25 013 (B) <Dmm\*. 7.-fy5 1 >^fflTFTl 1 4 50y-hm®«, BlCO 

£sa 1142 icssfcaft, $ 1 o«attfli-^» 1151 icssttsn, is 2 coma 
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(WTFT1 1480ll0|it ( ^HMTFTl 148©ilOfi 
tmmtlX\,^ 0 MTFTl ^20^1 14 

3\zm^n. iiwiittWTFTi 1 4 8©jgi©m&c«£*i, sg2 

©IHI&IfgSj/BTFTl 14 8©^-^®^ ^^SlfflTFTl 1 4 7 W- 

5 hiiii:g,t$nw.^iiiiTFTi 1 4 7(D%2<Dnm\$,m%im(m 
mm 1 1 4 4\zmwtzn, fw^TFTi 1 4 7©^2©ii@«, 
1140 <D~io(Dmm\zmm^nx^ 0 ®mm?i 1 4 9«, f»i»iTFT 

114 7 ©^- h«@£Jf§2©M£©F.mc^£n, WftfflTFTl 1 4 7 
©y-h • y-^F H 1liE^^-rSo 1^1 (ttaii^) l l 4 44oJ;7J3fgft^Tl 

io 140 ©^©iiiik^ ^n^n^©m&^A^^n, awzmfomzmrz. 
mi 3 (b) me (b) ©(Hiss^H^(3MU7c»^(c^^-r 

TUSo Hll 3 (B) ©g&lglilBTFT 1 1 4 77^EJ6 (B) ©TFT12 2lC*B 
£U mi 3 (B) ©KIbfflTFTI 1 4 8^06 (B) 0 TFT 1 2 6CffiSU 
15 Ell 3 (B) (D&WmTFTl 1 4 6 ^EJ 6 (B) © TFT1 2 4 \Ztm? -5. 

Bii 3 (o ommte, mmi 121, ^i©^»i 1 2 2, ^2©^^ 
1123, ^30^1135, mm® (mwm) 1124, x-r>y^>^T 
fti 1 2 5, mmmmmmi 1 3 8, mtfti 1 2 6, mtfti 1 

2 7, ^«3^1 12 8, mfflTFTl 1 2 9, 5^-TFTl 1 3 0, 
20 fll31, 1^A7JTFT113 2, fi»TFT1133 ( ^ifll3 6t 

£WT3 0 wi^ii 1 3 8«, mmmm^i 1 3 7icg^$n-5. 

... 013 (C) <Dmm\t, M^>^fflTFTl 1 2 5©^r-hflSWu 

^»i 1 22\zmm^n. ^>^>^tfti 1 2 5©^i©m@«ft^ 
1 1 2i\zmmzn, M«^>^ffiTFTi 1 2 5©^2©m@«mij^TFT 

25 1 1 2 MTFT1 1 2 6 ©Jg 1 ©fi^^^nx^. 

MTFTll2 60y-hii(t M2©^^1 1 23{C^$tl, ij^JB 
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TFT 1 1 2 6®£2®mffitt1BfflE& (*SGS) 1 1 2 4fcfttt3ttTV>5. IKKi 
ITFT11 2 7 0|lO||l«fl l 3 6 0-#©mfiK:8$i£*'u ffifb 
ITFT1 1 2 7©l2 0iiliiffiTFTl 1 2 9©«l©«gC8aSft 
TV>5. MTFT1 1 2 9 0Sg2©m@temsftill 1 2 4fcSttStlT^S. 

5 ^s^T 1131 <D-u<Dmm\z, tsiT f t i 1 2 9 ©y- hmmRzfs. ?- 
tft 1 1 3 ooy-hmmiz&mzn, m^onm\tmm^ rem) 1124 

fc«ttSnTV»*. 5 7-TFTl 1 3 0©Il©tI«l«t«ll 1 2 4fc»«HS 
ft\ 5-7-TFT1130O*2©til4, ««EA*T F T 1 1 3 2 ©5B 1 
KftttSnw*. MA7JTFT1 1 3 2 0$ 2 ©ffittfftttft W 1 1 
10 2 4«^£tU m*AATFTl 1 3 20y-h««tt»3©jt3tEi»l 1 3 5fc 
g$c£nW3. m»&TFTl 1 3 3<Dtf—hWM\t%3®jk&mi 1 3 5\Z 
SSffiSn, ««E«J#TFT 1 1 3 3 0fg 1 0«@ttiS^ffl«ggi^ 113 8 K&JfcS 
*L m»J#T F T 1 1 3 3 (DW, 2 0«gfcMB«HET F T 1 1 2 9 ©y- hMUR 
r;$7-TFTl 1 3 0©y-h«SK8$fcS*lW5. ftcSt^ (III) 1 1 2 

i5 4*5«tat5E%^i 1 3 6oi7j0in;ii ^■n-€ ? nm^©*fi^A^$n, S 

^^T\ mraiUS&l 1 3 7#, OTOTW)lsI^4 0 3fci3«$nT^*««EJg 
fc*5» HI 1 3 (C) (DmmZ> 06 3 (B) ©®S§£> 02 3 (E) 0)®&%m 

20 pukm vtz.m&\zm^T &£u m^0c?tti^(p]#*m^§fc«6, h7>y 

**0ffitt«U ^l:&ot^§. 013 (C) ©B^Cfc, iifflTFT 

14-2 6^i|Jn^nTV^. i«^TFTii2 6teast)vj*fl*Jlim©«s*ai 

mvwitfti 1 2 s^ia^icM-rsifx^^©^*^^?)^ 

25 fJ£&5 . iBScffl T F T 1 1 2 6 113 1 KfctfSnfcttflf&iWrr £ 

^tj^js?. ffiMTFTi 1 2 7&, ^*^i 1 3 1 iz&mznrcnmzj&c 
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t> mrnxmrnmifiMmztiz. i»fth 29i57-TFn 1 3 0 
te%u>b$.7-®&%Mf$.-r%o mmmi 1 2 4s«fi 1 3 6©»o 

X-fyf^fTFTl 1 2 5^>t^St» f§#*Sl 1 2 l£®^> 

5 T, trtil^I$i:A*$n, §»fir2 8i;ffi#^n5. fit, fx 

^{f^fitlCcfcO. IWBTFT1 1 2 7*^>Xtt^"7TS. iot, ^»fflT 
FT1 1 2 7 ^^{C-Jt©««E^^tlT, 5fi3tr-5. Sib 

10 &&HI1 3 (C) 0«ftEfi|ElBHU MTFTl 1 2 9, 5 7-TFT1 1 3 
0, mmm^l 13 1, «gtA^TFTl l 3 2Rtf&}fTFTl l 3 3fc£0* 

<t>mm®&\z.\ts mmmmffi&i 1 3 8*a^T«^A*$n, «3t»#3Wf 

H*©f|«[iSlElKfc^-r5l3:jt«if^tt, ^7f>^fflTFTl 1 2 5^tMT 

ft 1 1 2 7<Dmft£te. mmmzfto Zttf~CZZ> 0 

^71 (A) ©H^«, i63 (B) (Dmm\zm2 3 (A) CDlHl»*i®S!5fc5gffi 
20 ffitt, ^l^oTIr^. 07 1 (A) <DWmZ, m»TFTl 1 2 9, 

^i 1 3 1, «j#tfti 1 3 3, mmmnmmi ns (cjo^h^ltv^. 
iifflMi 1 3 8 (co rau «%£isi%i i -s^isjMianws. « 

8HSIbI%1 13 7^ 4I#ttUK»i!Ql&4 0 3fc|2iI$ftTV>*«8SKlElB4 2 Otd 
25 07 1 (B) OliXtt, 06 3 (B) ©lj^(c:0 2 4 (A) CDIol%$BIXlC3ffi 
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mt, sMi:ftot^5. in 7 1 (b) omM\t, nmuTFTi 129, ®mm 
1 3 l§^tfti 1 3 3,mmmntiiUi 1 3 8 (co&t'stbw§. 
n^ffl«»i 1 3 8 (co mssinisi&i 1 3 7fc&jgg$ttTv>5. m 
$iiei% 1137 €#mKi@%4 0 3 fc@BB$tiTv^mMiis&4 20c 

5 fflSfS. 

0 7 1 (A) <Dm%t®7 1 (B) ©MUl^T*^ t»FTl 1 2 9©Mt£ 
^LT, M&tf&fcZ>Zt\Z&K), tiifl 13 1, &&TFT1 1 

fcj&i;&mffi£A#-r5*'f:7"e&s. unte, si 3 (ak si 3 (b) 
15 tfx*®-%^tt«iii«^-€©««E*x*rs^'r^ oso> 06 3 (b) ©<t 

SfcH*©*^**. Ctltt, 013 (CK 07 1 (A), 07 1 (B) UEifi 

fa^rs. £©*§£, mw^mmmmz. 034^03 5c^i-«tac m#m«t 

^ICO^TI^S. 013 (A) t)b<«0!3 (B) T&ZttZ. fl 
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mmwi®i&\t* 0 6 (b) omi&v&ztTZo • 

mmM&<D®tt\zm2 3 co *mmvttm£<D®%, o£o> ms<Dm^\z^ 
5 ^xm^Zo mfemfttAtiW}fttmm\zft?z\ttf-i?zz>m£tVT. 0 

£U ffiWOtztb, ■V-77U-&$t.*4^>\zVtcf?Z>o WLtiiW?? v- 
AJ^SFI lfro^^^ (01 3 (A) -eo^l©iSil 10 2^ 

10 013 (B) tOll©t$ill3 2) £S1RU fi^g§(013 (A) T©1 

101^013 (b) -e©ii3i) ^e.TOA*tw<. z\o)mmz. tfx 

^ffi^C/fcCfcMfCfc^WS. -5-LT, Tsl fimj-TZt, 'AWT* 

7U-AMr$SF2j)m£Q, SFl <h^t^$-a:^ 0 ^vm, ^0)&<DW7U 
-A$^SF3^#}£9, R^HSS^-&T^<. fetch. *KMm(D&-2Ts3&. 
15 7Kl^X»8Pe1<Dft£ Ta3 £ 0 fc^fcab, §t©JWfc, Mlft^J;^l:lT^<. 

V^SKTS. }8£-f3fc&Kte, m2©^$^ (01 3 (A) T?0%2(Dj£3£m 
110 3^01 3 (B) T©l2©t$il 1 3 3) £ lfr^jtlRLTVK „ T 

20 7^a sf4#&£s 0 c^-rfe, sf3 tiw)#tc^$-&, mmizimitvtmizL 
25 c:e:i?©m»iHiss^ mfemfttxtimftzmmzftozttf'vzzboti. 
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u-kmmzmzjvuzwm (Tai, Ta2 &a tcfTt>n^.o ^lt, a** 

INSULT, W^BUBftlHlKCDmaESlIilKWiK^l&^^fTtons. 

Ebf^i:A*»f^*Pl^fTA*»^tbT» H4 2fc*»t*)S««HK4 1 4 ICS 
ltC^bfclHlK&igfflU «*Wiatt©*#fcB2 3 (O ^Ifflbfci^HO^ 
T> 04 9©#&K::3V>X5&'*S. 

HCDt*©^5>^^ — hftH7 3, 07 4, @7 5l:^t. 

25 z.(D£?\z?%t. m^mmmmzmmzntzmmM&tfmizmftzno® 
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LfrLtztf*. m^mz\$, ®mmj-\zi$. m*tty-<xtf\-?tcv), mmmi" 
io ^$n^m^s^\ mffl£t'biz%itkVTL£?m&tf$>z>o nmmtfmtt z> 

15 ttifciasnfci^?: u y vv i/=L?5>mmz. i y u-^mr^z^. 
■&&m 7 3 twu mffi,m.\Ei&v)mi£Wjmt. 7 h i/x^Tai £ Ta2 1 wt. 
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tfc^oT, i7 4®i^i mnmmmm&(DmffiWL\B\mztt-?z>mfemtt£ 

10 MMffiM'S&<DmfeW}ft%:ft?tMz. i/y h A 1 1 »Lt^ 

&1t. i/7 hUz?X?A 1 l3&t, 04 3, 04 4, 04 5, 0 4 6 5 

Kr@Btt. 06 3 (A) ©fcjfcTf&St-r*. HlUte, 06 3 (B), 01 3 (C), 
25 07 1 (A), 07 1 (B) tzZ-Z&ZttZ. fc£U £ ©55iB«/£0&£, ® 
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-DSD. mmtimi3 (C) 0£*®*-f5>^*-lsSBI7 6\Zm? 0 

®^i©^in2 2) zrnnu mu mi 3 co t©h2d 
10 frtz^. *lt, mmm t s 1 »7-r 3 ^©+1-^7 u-A^r^ sf2 &m 

mmiZfegtSKT^K. tcfcU mm®<D&2Ts3AK 7Vl>7,M®<D&2Ta3 
15 fcfcfctt, 3!2<Z>£3S:it£ (^1 3 (C) 12 3) £lfr^Ojl 

zzirb, sF3tmmzfc&tE^ mm\z#%ftttBJzLT\,><. 
%\z, ®m®nmm\Ei®\zM-?2>mfeW)mzMLT®'<z> 0 m 1 3 co ®»&, 
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mmonMwm&nm'fewim 06 3 (a) vfenw, 

06 3 (A) ©£SfflS§4 1 4^03 4T&tK MillM 4 2 0 #0 2 

3 (C), 02 3 (D), 02 3 (E) fc£T&S*£-fcffi£TS. 

B$®mffi&i3%<z)ig£»iff3 *w«?K:a**vi»*»i» 06 3 (a) ©^m 

03 4T&9, AO, ttmBK4 2 0ifi®2 3 (A), 02 3 
(B) ^£9, 06 4O«^fcffl^-rS. 

^©*SS©m#, OSD, H*©*«H8ilB0I8!Jfcl&ftO £#RI$l;:Hi3fefcV>*£ 
H W^«W©l»IBI©JIBIHlCfT*>n*. 

H7 6©«^ ^®7Hi/7)mam &fT©j£3£& cy- mo oii^n 

6*06 9©cfc?^ ^»^iiS^WSB^$nfe^©^^5>^^ 
— MC3V>T5fi^*. 0 6 6*0 6 9 T?tt» KjeftMSHlCkoT* mftE£lBl%©8! 

*ff©»» <y-h») *«a^snTVi*t#«^» «ftftfpffliw Tb 
i^x, 07 7ic«, «^»B»ig»©«i«iRiagft0lfi:««it^tx*ft^ (B» 
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v7s%tiiom$i(D$m\z$Tt>nz>. mi 7t«, Tai iiTa2<ommomm\znt>n 
z>. i^bx, mmnnffimmUinwifeWimz. *:nizkft<Dmffl\znt>ixz>. -d 

Mm^(Dmw^u^>-rz\t^mm^o totz^ m%tmj]*&M?z>z\ 

m»ia8S4 2 ot-«> y-h • v-7sm\z&M2ntc®mm : ?t)mwt< 
nws. ^(D®m%T\z\t, mffimm&omitmmz&r) , mm^wmztizx, 
liwicii mmmmomMmmt, mn&\t}Ltzm\zi®tzttftx&£^o 
io ®mm z ?\zwm-$nz>mffim\$. wiftftn^mmfz a\z^xmt^ 

bfrLft^, ^ft/'TX^AofcD, £fi^ 

15 wm-$nz>mffim&, mmtt%\zmtvxv^.om^$>^o mffimtfmttz 

mm<Dwm*mkVTL&oo -^zx\ mmm^iz^mtsn 

07 7 TfcK «dStMIs]j?g©f^»j^«,- 7 K UXMm Tal t Ta2 tlZ# V»T, 1 ' s -'" ; 

25 07 7 t«fli*auKifcia»fcEitsn/t«siE«iaj»©^»fp0^<5> 

^RfcSW&fc^T* 0 7 8 IC^T. 
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S7 8T«, mMumwi^mmvx, y^u^mrmz^ m^mmm&vm 
mftzn-o x^^mm\zn o Ltc B mfemfttxtiwiftzmiziii&zm 

i§©IS^»j^^fT5^^(Z)^ y7hVv7^4 1 1 <DW)ft$:m<?Z> Z\£tfft 

£DsEmzmfemfc&ft?z\£tfoimttz%o 

£tz. y7hl/yX^4 11^,843.044,8145, ^4 6 fcli<D£.5 fc, 

20 7>yj*\zmm*mRT*%z®&-c$>%®'&\z. lmor^uxmrntr^u^m 
ffiomfflvmncD i &mmx,t^x(Dmmww<Dmfemft*mz%>&gtffc\,\ 
n^m.y^-hmm^-ox, ?^x<Dmmm®&<nmmw)ftzm%.z>£ o \z 
uxfeckvi. &z>wt. i7u-jummft\z. 7\*i>zmffi£7\ i uzmm<Dmm 

25 ^<DWC^.Wi^n^X%^, Z\0)£%<D$-( 5 >/f^_-^ El 7 9 C^t. 

wz. mmo^-iy^ mwmz\i^mn^xtih. m*mnmwz. mt* 
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«B6»f^i:A*«ifPi:*WPIk:T*&V»«^ o£D, ®lf#0 7 l (A), 07 
1 (B) ©£#0^r$>^*-h&B8 OfcjS-T. 

5 >s>x*fc£KW?-5iMm> 07 6©«£-£&t/u£^«fc&«K 

£T\ «$©1*77l/-A8JI^SFl#&£^ lfT-^OjtaBBl (H7 1 (A), 
07 1 (B) 1 2 2) fcjffiRU flt^» (07 1 (A), 07 

1 (B)t©112 1) ^&tfx*flt-9*A*bTU<. 

*JETfc*J&*, *ffn?fcj&>$:bfcV>. ^"LT, ,W^r5 Ts 1 T&^Tf^t, •#© 
10 1i-77^-AJ»raSF2#i6*»K SF1 tHfcfclitSES-frS. -tOft, ^©^©^ 
7 AJ8I81 SF 3 0 , TOfcj&eSiTT V> < . fctffU ,£*T»<Z)S£ Ts3 

7FU7>mm<DmtzTa3&r)bm^tc®. &mm\z, mytvu^^\zvx^ 

15 (013 (C) T®SH2 0j££lll 12 3) * Iff ^"7#g$MK16fcLTV»< . "f 
St, MTFT1 1 2 7j&**7*W»fcfcO, ««E©«Etl««K*J3l»fSn, # 
583tt«*tr* Z. *©&, ^©^77 1/-A SF4 C 

®m©m»lHlSS{C^TS^»f^fCKbT^S. 07 1 (A), 0 7 
20 1 (B) ©»£, Hias©«ajig@»©IS:^lMf2:A7JftfPttt, PHtKff.a C ts5« 

OT»K»lHlK©«8fEag|Hl»©»Sftf^tt> A*»fP (H3J6©*«fiiElElK©iWE 

25 a^»^ (ia^©m^ifiiss©^»^) tra^icta**vi»^tt, 

A^«»f^ dB3H©«a£aiiais©ia!^ii^) *ff oTViswiw^©«fK:ff 
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k>. mmonsmM&vwtfemm t.mmz\&%t%®G\z> 06 3 (a) ofenm 

[ii&4 1 4)^0 3 5<Z>Ie1S&M£, OtD, 06 8(D^tCffiST^>o 
06 3 (A) (Dfemtii\Bi&4 1 4#03 4T&9> flo* TOMBS 4 2 0 #0 2. 
5 3 (C), 02 3 (D), 02 3 (E) i3.£X&2>m&\zmmt%o 

mmonMm\&<DmMWitt) timmzm^u^^\t, 06 3 (a) o^m 

0W&4 1 4#S0 3 4T&0, fro, m»jEji&4 2 0 75*0 2 3 (A), 02 3 (B) 

0 6 4(7)^«g^-r^>o 

10 ioT, 08oic«, mwmm®&(ommmmm9Lfemftt\ji®WF mm 
is n mf&wm) (Td3, Td4) icfrK mnmmwi&nmmw.m&vwifewjm*. 

*n«fl.®l*fcfT*.tfJ:V>. #j£*nWIHI (#«*JBW) (Td3, Td4) tt, 7KW7. 

wz&kt* mw&mmM&<DmffiM®&<DW>feW]ftzftD. o€\z, 066^0 
20 69<D&o\z, mMmwm*mw&nTtf&%M£<D*'{ h\z-D^x 

m^Z>. 06 6-^06 9TH WL'fefflW&lZ&'oT, m%Lm®&<DW>MWjft*ft O 

m cy-h*) #«Rsnw*£*;EW\ KSftf^niiB Tb *«:^ ra^iMe 

25 ioT, 0 8 lfctt, fflt#»B»iga©*«»lilK©lfl!«ttf^tA*ft^ (II* 
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mw&mm®®<Dmffi.m®&ow>%.mmt, ffifto^s^T, M©m 
io ffi*mf]$#t3:^&v\zirz>r£tb. mffim®&<D&jmfc&, $>^>mmxffox^ 

B8 1Ttt, m»0SS©^»^«, 7 K U*8§f?a Ta2 ©a&SJTOClfcVvr, 

15 i nifc^fToTv^o ^n<6^©«fin?K^i&f^*ff3^tt» **«®K©^rr 

gi8 2T«, i££$!I«£tolt, 7H^«uw*fcr4, mmmm®&om 
20 aagisiK©s!^ftf^&fft)»:vij;"5»cu, 7 h uxmmty Fuxmmtnmmo 

mm\Z^x, *«EJSIsIK©l8:3t»fP*fT5«k"5fc-r5. *UT, {§^&&I&Ih18& 
■©■««fiiRiatt©X*»t^ (ii3t^©*«©ffi;fr, oS-fjriii*©««S@*©ittE 

ftfp) \t. mme>nnm®m*AtiMft*ft?x^i3.\,*m. -d^d. mytm?\zm 
mtfmnx^tz^tzx&ziE&frmm ^m^tmm) era, Td4) cfrs. 
25 z<n£o\z?z>zt\z£Q, mnumm®&(Dnmmm&owcfeW£\-ftWiyF 
mm\zftt>t3L^zL£tf*imtfcz>. 
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v7M/^4 1 1 30*, BI4 3, 4, 124 5, 04 6U£<D£5\Z. 

h i^«©ra©»© i KisrtT, -r^T©«8saiiEiK©ia^iM^*«i^*j& 
$w©i»ra©»iBj#«»&s*£fci:> *ne»©»iraa>6a&sn&»oa>©$ra£ 

EI 8 3 {C^To 

20 mm®nmm®&\ztt-rzwLfemm^ #mMfflmx\*. mm^m^ 
m^fthZa *:v>&outz\t, S8 4©<t3tc, &7*vx$m(Dffi\z. mm 
c*jW»ira^»*jfijtrffli«ii:*^T, B*©*«E«(iHiKte»--r*i»t»^ 

25 ^-McWbTifc^Ttfc. 7^D^»P©«£©*-f 5>^*-h 
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sr, mmt, 013 (a) ^u<oti3 (b) Tfestts, tmmmm® 

m$, 02 7fcb<te054<D$f/&, "73:0, 029, 07, 08, 05 5©£7 

5 lff^jtSES (013 (A) T?©S£ 1 ©j£56« 1 1 0 2*H1 3 (B) T®i 
1 3 2) £S«U ffi^iH (013 (A) T©1 1 0 1^01 3 (B) 

sua*, ®#»^»>fe, 7£ o, H*©»f|sfcH-rs*-f s y?3-\- h-e&s. 
io OTMi&iEii&KffigsnfcmM^ 

^3. ddT©mM(eISStt, tg^Si^iA^ib^^tt, ^PtKfTA^fc^K:^ 
T5$^£. ckoT, ^«[sIgS{C0 5 7^0 5 S^if^fflbfe^^ffi^-T^. 

ffi#^»|5ISS©mMiIg§©A*»)f^^ 1 7 l/-A$P^Hj-TfT 

15 tt»0i?S(D^ij^^ToT^<o 

05 3, 06 0, 05 9, 06 1, 06 2(DJ;'5{C, WmmU^M^M- 

^ffih^>m^(D^^^y^^-Y\z-D^xm^o z\<D®&, i^WSiao 

20 femft&m\ E^^m^mmzxtim^^^^umvx^o ^lt, 

bfc^o T'f 0 8 6 £*T«fc 7 fc, fe&n (y-h^) #«£ftW&$>3$ 

p^rot, mfeWiftmmTbzmi. mBMWj^mmTb\z^xm^W)^noz. 
25 06 1-^0 6 oomste, mm&mm®&\z®m2ntzmffim®fe<D 
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m»iiss©A*ii^^±^> mfeW}ftzfto&?\ztn&&^o "torn 

T, 04 3&£0ts]&£ffl^T, 7>?&\zmffiM®&*M&.'VZZ>£.?l~?Z>Z- 

torn, mn&m®®&onm®&®w>'feW}ft*fiDmG. mio\zm-r^o 

15 £, m^lfil^^bT. 1 ^O^ib^^il^oTfectV^ 04 
3, 04 4, 04 5, 04 6t££<D®&&m^T. 7 > ^ AiZM^WM^M^ 

ttS h7>yX^ 1 8 2, 05 5fc£tt5 b7>i?7>9 A, B, C B^U 

mm®&0nmn®&e>wii£W}ft*ft5Wi\z\ts ■*yvtm\zhT&<>&mtf$>z>. 

25 fcfcU 05 6©<fc?K:. 9 3*SISnw,«iilAmfcD, 



( ) 

WO 03/038793 



PCT/JP02/11278 



94 

*:<Dm<D^mtLT\$, mm. m^mmm®®, V7TU>xmfemffimtztiz 

Z.niZ£Q, nViiVKgZtf&Z^Tgfc^TKZo 
15 2 t>\ZM<D^mtLT\Z. &ttMm<D&2&&]Z£^T&?LZ>Z\tT*$>Z> 0 Z\tl 

gBizfrv-r hrt7>zzmB?z>z.£tf-T?tz> 0 

25 TitjhrSii:C«fcoT^$nfcfB3t^lKO±ffiBIT?*r). 012 (B) \t. M 
12 (A) (DA-A'\Z%>V}%mmm. mi2 (C) »bi2 (A) ob-b-i:*^ 
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si4 o o i±.\zmttt>nrmm®4 oo2t, v-zm&m®®&4 003 

t. y-h{t^railS&4 0 0 4 a, b££ffltf£5£bT> ->-M4 0 0 9 
«tte>nW3„ ^cli^4 0 0 2i, y-7,IS^»lHl^4 0 0 St. 7 
5 -h{l^raisli^4 0 04 a, b t<D±.\Z?s-V >?#4 0 0 8«tte»tlTVi 
3. J:-pTiii^4 0 0 2t, y-^{S#OT»lHli?S4 0 0 3t, y-hm^lB 
|»§4 0 04a, bt\t, S&4 0 0 1 £->-;i4*4 0 0 9 'J >^#4 0 

0 8t^ioT, 3£***4 2 1 or^m^nx^^o 
*fcs^4 o o i ±.\zmtft>ntcmm®4 oo2t, y-xffi#^»tHis§4 o 

10 0 3 £, y*-h«^«»IelS§4 0 0 4 a, b ttt, *ITOT F T£WUW&. 

in (b) tiiftiwt;, TM4 0 i o MzMj&zntc. v-7.mnmmwi® 

^4 0 0 3l:t$tl5ilTFT (fib, ^uTHn^tMTFTtpft^ 
;HUTFT^IH^) 4 2 0 lWiiiM4 0 0 2{C^^n^«fflTFT42 0 2 

15 IEKjT F T 4 2 0 1 C^^JO^T^M^nfcp^^^^T 

FTtfcSnft^HTFT^l^n, TFT4202K «&*D <D#i£ 

nfc n *;ust f t^je v> e>n&. 

Ki)T F T 4 2 0 1 T F T 4 2 0 2 ±iZ\tM®M& (WffcM) 4 
3 0 l^^$n, ^©J:tlMTFT4 2 0 2©KK>ti^l:W§ 

20 ®^m@ oh) 4203 ^f&2n&. mm 4 2 0 3 1 LTtettvra©* 

25 -eUT, 11114 2 0 3 <D±\Z\*mmWk4 3 0 2tfM&2ft* S6&I&4 3 0 2 

aa^m@4 2 o 3©±(c:pipgi5«^$nTv^. ^^p^k^t, mmm 
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@4 2 o 3 <D±\z\mytm 4204 «&£ns. mm 4204 w&ft<D5t%ti 
5 v>. ^142 0 4 0)mmtiEiimxm. m.mm> mm. m^mmm 

i4 2 0 5«fifc£ftS. £tz, mU4 2 0 5 £|§ft!4 2 0 4©^IC#lEt5 

it\-mi37.fm%-zw&u\s. mM^^\zmi^u^t.mm4 2 0 

4205 «^©mjE^#Ae»nxvi5. 
15 w±0i^(cLx, mmmm mm) 4203, ^14 2 0 4 Rims 4 2 0 

5*>Sfc33Bte#J:4 3 0 3^lSSn*. ^bTS!«T4 3 0 3£S5£5lC> 

ffiii±i:ffiw^^$ntv^. 555t* ; ?4 3 o 3\zmm^7m^ 

4 0 0 5 att«JID»fc«i«Snfc§l#igUE«l'e*0, MTFT4 2 0 2© 

20 v-zmmzm%mzmmznT^z> 0 mtmvm&4 005 a«>—;Mtf 4 0 0 

9tM4 0 0 ltOK&at), S*»ttt7>f ;PA4 3 0 0 £7>UF P C 4 0 

o 6 *trrs f p cfflsa^ 4 3 0 1- \zm%M\z&mi*nz>. 
*>-u >^«4 o o 8tLm ammzi/t^yuxm. 

25 T#3o ^X^-y^ttbTH FRP (Fiberglass -Re infor 
ced Plastics) PVF (#'J }dzz)V7)Vty^ F) 7 -OVA. T 
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5 -efc»ntffc6fcv>. #?7fc -Jyx^y 9fc 

5fc*#4 2 1 0 tl/T>a**^7;^>tt^©^iSHt^ft*©ttfc, «^ 
«BMfc»l&Sfctt«W^»IS*fflVi5^t*«T€r> PVC (#iJt^M0 7-f H), 
77UJk #IK5K» x#*->im ">'J3>«HS, PVB (#'Jt*-;^7 

-vteimti t Lx&m &m Kit. 

»b3S*JllC$6LT*<fc«>C z/-V>#tt4 0 0 8 0SSi4O 0 lflJOffi 
fC[H]g|54 0 0 7*W!JtT!RllttttRSfctttt**!R»U'5*'»il4 2 0 7 £858 
15 ^l-T, Mtt«K»K*fc»tt**R*^5*'»»4 2 0 7**?lttftt5fcV*«fc 

0\Z, M#A-**4 2 0 8fC £ k-pTKSM»^fc«m^2r©*b^ ; 5^4 2 
0 7«M4 0 0 7£&&$ftW£o &*IHl«*n-»4 2 O8ft@0lW 

20 4207 mmz> ztx\ mytm^4 303 

012 (o tc^-Tck5fc> H^m®4 2 0 3*»»**n*tni*ic, si^eiu 

£tt4 0 0 5 a±C«-rS«k5K:i»Sttil4 2 0 3 a^^tlS. 

*fc, g£*«tt7>f ;!/A4 3 0 0ttiitt7-{7-4 3 0 0 aStl/TV>5. 
g&4 0 0 1 i: F P C 4 0 0 6 ££f&EE»-r3 Z.t~Z. 1^40 0 1 ±0)mm&m 
25 4 2 0 3 a£FPC4 0 0 6±®FPCffl£&4 3 0 1 £1fi* 3MM47-T7-4 3 
0 0 aCioT«aWl:8«Stl5. 
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10 y-AlSfettiff^), f3SH^£ffl^fcli«?S£gB (AttWfcfct Digital 
Versatile Disc (DVD) ^©SB&ifc#£i§£U ^©1**^1/5$^^^ 

15 ^2 2 (A) tefgftilBT&r), M#2 0 0 1, 0 0 2, &9*tt2 0 0 

3, 7t-*-»2 0 0 4, fftAAS?2 0 0 5^£"£tT. *fgWtt^«K2 
0 0 3l;^5u^Tt§. Sfc*36WfcJ;r)» 022 (A) fc^Tfgftgfia* 

20 VttfilSBffi, XSft3ESffl^^O^T<3Dilia*^ffl^»B^*n*. 

H2 2 (B) ttfW7^W^7TfeD, ##2 10 1, &*$2 1 0 2, 
STO2 10 3, ^-2 10-4,'^i^#-h2 10 5, 

El 2 2 (B) Cwtf^;^f;W^ 7*^*sn«. 

25 02 2 (C) tt/-Sa/1-y^-;m>hra-^T*D» ##2 2 0 1, g#2 
2 0 2, ft^»2 2 0 3, =%=■ — aj? — F 2 2 0 4, h 2 2 0 5, #f > 
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7-f>W^2 2 0 6^tI. *%W\tM*U2 2 0 3Hffl^^Wfl.. 
*fc#f8"JBfc«fc?K 02 2 (C) iC^ffl^fiSc^^^. 

02 2 (D) tt^/W;U3>tra-^T»0, *#2 3 0 L ^$2 3 0 2, 
X^75 1 2 3 0 3> »^-2 3 0 4, SStfMfttf- h 2 3 0 5^£^fr. *569itt 
5 S^»2 3 0 2£JflV*$i:£a«T*4. *fc#S8SISfc<kO* 02 2 (D) (C^T^ 

H22 (e) mmmftzffittMftmomim&mw <*#wfcttDVD?i£8 

T'£9, **2 4 0 i;i#2 4 0 2, £jjsfi&A 2 4 0 3, 2 4 04, 

tEMft (DVDf) 8fc*&*aB2 4 0 5* i^-2 4 0 6, XtT-^J-^2 4 
10 0 7^^tfo S^A2 4 0 3te££bTliM?8£^U «^B 2 4 0 4 
te££LT#£1*$ft&^H"3#» *»WttC*l6«w»A, B240 3, 2 40 

Mfc^fc^ttS. ^fc*^BJctO> 02 2 (E) l:^tDVDS4gl^ 

15 02 2 (F) lii-^Sr^7'H ('Sy KT^^hxWX^W) T&D, 
##2 5 0 1, ^Sffi2 5 0 2, 7-ASB2 5 0 3 £"a if. #3B93tt^a52 5 0 
2lCffl^5^t^T#5o *fc*58Wt«kD, 02 2 (F) W^xW 

02 2 (G) tetLT^^T&D, *#2 6 0 1, &&&2 6 0 2, M&2 6 
20 0 3, 9V&mmi$-h2 6 0 4, U ^3 >Sfll«P 2 6 0 5, §#£B2 6 0 6, Ay 
f'J-2 6 0 7, **A*«2 6 0 8, 6 0 9, &#fl!2 6 1 0^$^ 

■■■•■tf.-*56Wtt^s52 6 o 2\zm>zz.ttf-?zz>i%.fc$mmz&r).m2 2 (o 

d^T02 2 (H) teglMIST'&O, ##2 7 0 1, M#2 7 0 2, ^«5 2 
25 7 0 3, W^A7JS&2 7 0 4, W^W*BS2 7 0 5, iftftMr- 2 7 0 6, ^fl^tt 
#-b2 7 0 7> 7>x^2 7 0 8<J*^Ttf. *3B9!KJ3E*ffi2 7 0 3Klffl^£C 
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»«S©*»t«*«lA*Ci:3&«Ttf*. ^fc*^B^lC^0> 02 2 (H) (C^f 

io m*wfc»*u^. 

15 

20 ©ftttA^y *©&$£».! UT, 3fS©<t#«S6SnffifcftJ&-r*iIt**T#S. 

*oia«*4a^ - rsfc«)fc«i^ , r5iiiK*fti»-r*i6«iT?*D, hak^^e*, 
u-^u^x-r y^stta-Y y^i o i (fli^iamwiPx-fy^) fc^sflin-r 
25 £&#n?&3o ±i3^(c«ko> *«tasiaK*fW«i-r*iaKi» ¥T*mzMffl 
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i * ©■« i 

2. ?i^©IB^©^iCMJiSbfc«iS©«MililHl^S:tX^7 hW77*£;Tf5M 

io m&mW)®&T*&-oT. 

we v 7 h i/ ^7 * e> n« u- >7 u > w;i/7> icfe iriH 2 <@©m 

l*<Dmmz-D2, n{@OttMlHlg§ (ntt2Rt®a&») ^EBsn* 

n&izmctcmM^mm-rm^m^-t^ z. t^wctrm -mmmik. 

lrfBnffl©^MeIg&&, SWdMfrStiy M£>t>feSLfcnfi©U 7 7 1^>7JB 
25 3t*«Effl(IC»«$n» 

WEnffl©U7 7U>XfflJg««««* i &«l(&Sn*m«E4ttt» 2 0 : 2 1 : • • • : 
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5. if^l77MIf^3S3©^'fn^-^(c^^T. 

io fttzztzftWLt'rzmnmmw)®®. 

s. m&mi7bmmmi3m*Tnfr-miz&^T. 
huib&s#§*»*, iffB#t^¥©wr§ h ^ >>?x^o h i/-r > ty- haggis 

15 9. W*3®175M»^S3©^"rtl^-3BK:*JVJT, 

20 io. m#mi7bmm#m3<D\,*'fnfr-mz&\,*T, 

<i >t¥- h*mmnrzftm\z&z>ti*, m&tEtutmm^ o% 'me* i x» 

25 11. m#9L 1 75SMf*« 3 ©t^n^— 3Rfc:feHT, 
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fta&tnrr** 2 ^ ? **rrs c t mmtHmiK. 

12. lf^l75Mit^3 0UTn^-^{C*5ViT, 

1 3 . If 1 7SS»3&1 3 © ft**— JEfciJUT, 
Z9HX4y?-£* 

mmmi h7>y^®HK>^-K Miami b^s^oy-hta 

•j 7 7 saK3ftfcv»m*» 1 ^©^a^TO-r-sm 2 

15 y ?t *^tz> c t *mLtTzmi%mmmi&. 
1 4. w^i i77M»^i 3m^n&—m\z.&\,*T. 

- £ * * flUMWBttHK. 

1 5. WjfcJgi 175MH*«1 3©^-rn^-^tc*5^T, 

20 mmmi hj^w-n^^umjia h^x*©*--^ 
1 6 . it ^ 1 Jbmm?m 3 ©^-ma>— ^c^t, 

25 »3^-fy^*^rL, 
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1 7 . n jfcis 1 75mw^ 3 © ^?nfr-m \z&\,*t, 

5 Mmmm<Dh7>PZ9<DV-bm/?-h&\t2 0 : 2 1 : • • • : 2m£I££ 

15 20. i jb^m&m 1 9 ©^-rn^-Ji^iBSccDMiBii^MiiJiEisst, 
h9is^^^«, mm^nmmwfr znmtm&znz z tz&wit-rz 
2 1 . imomm&mmvmmw h v ^ xmz^m^ntzmm^t. 

25 )vx\z'&-dt, mmmk<DmwLm®m*mirz>®m^mt. m^nrcm^ms. 
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5 iUlt^ 

\zm&?zz\t&&WLfrz>mytmw<Dmmjj&o 
mtmwii(Dmm(D^\zM]^i,rc^m<D^im^u^^xs^yhu^7,^^ 

20 ttrI2m2«raiElSS(D«ii5r$iJP-r^^-1' y^^tU 

p B m, sftix«3§2i££ifrftM8P3£*ru 
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5 mife2ntzmmmmz&mT%zt*mwt?%%ftmm<Dmm%mo 
2 4. M&<Dm&&zffi&<Dfe&mMit\z&%.<Dwmtf-? h u ^7#£@Efi£nfc 

10 M!B«&<z)iiiPiitf>#* ^ytm^jkuw, 2 mmwM^mmzmmmytm^Rxf 
mmm 2 mm mm&amM * mm 7 v ^ l . 

;w7Mox> ra^imMiE]g§^WT^>MiB^*^^ ^$nfem^^« 

WIB^iccD1t77l/-A^r^ e>M^$nfc1^77 ^-A^fUIK&HT. MfBSil 

20 2 m»isis&^-r^suiB^s^stt, {$3&$nfcm«mj£«m-!r£ ^ t 



t ) 

WO 03/038793 PCT/JP02/1 1 278 

108 

MIB^O-b-77 U-A*»> 6»RSnfc» 1 1*7*7 U-AJWWtt, iffilBftft 

mi2^©ij-77 u-a»w*» <-> ntzm 2 -y-77 u-AWMtt, « 2 ikc 
mam 2 MfiF^iw^T, mess 2 «»as0K**wr-5mi2«*¥att, 

15 2 6. »©iB^RU^^0^^m^Iic©®^V h U ^7s^»Cgg«Stlfe 
25 ttCAffMllttttvr, MB^im«lHl2§^-r§Wi2^*^«> MB*>7 
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MU 

§ it -st iHisg^ig # e> n> 
io wmm<Dmm<D&*\t. %ytm?&tfm2mffim®®Mmzmiz%ytm?Rzt 

15 mmmwyy u-&mm<D&* \tj k uxmrnt^nrnm^L, 

mmmfeMftmmiz&^T, mmmimfaM\Eim^Tzmtmm^mz, mm 

20 /£«&U 

mzjvuzmmiz&^x. mmm2mmmmm^t^mm^m^m^ m 
ztitcmmmmz&mtzztmmttzmytmwtimmjimo 
2 8. mkomm.zm.&<Dmmt>^ h u zzmzRwunrcmm&t, 

mm^mmo^^izMmLt^mommmm^^yy h u-jx^^t 
25 zm^wmmw-hmn ^>nrc^ytmm<Dmm^mx$>^ x. 

iyu-mmmm<D*¥7£&mmzGv, 
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5 29. mvmn&zm^mmtfv hvyxmzmmz ntzmmut, 
Mmm&(Dmn<D&*\zttifcLtcm&<DmffimmmRtf>-7 h uvx^zmT 

3 o. m&<D^Rmm<Dmm&-?hvt7zmzmw2titcmm®t, 
15 £{§ nmmmmmmv e> nfc^gB©ig»;£j£-e& ^> t, 

20 3 1. 17!;Sit^3 0 © ^"fn^-^ \Z&^T, 

3 2. H^2 1 ftSljf Jfrig 3 0<D^~ftlfr-J%\z&^T, 
25 gff0ffilfc£& o 

3 3. m^mi 2\z&ut, 
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3 4. m&mi 2fC&^T> 

Mie^ i h 7 > * ®y- h «/y- h sal, ran 2 h 5 > * ©y- h m 

3 5. gfsf&Sl 3 J£&V>T, 
3 6. fUJkmi 3{C43V>T> 

io messi h7>^x^©y-h*s/y-h««, mmw,2 b^>>^©y- mi 
37. is^2iciBm©«aKm-tiSi^ifisii^t, ^^{c^^^tf^ic©®^ 

15 Mil. 

3 8. tt£*3fcem©ffiB«-S«Eft|g&£ % &*££ft^$$tttt&<Z>B* 
20 3 9. if ^ 4 f3m©MfBm^mijlHlg& £ > fc5S3fc^£^tH£»©H* 

h ij **«fcE«stt&ii*as££u 
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*Sl#©lt#©©H 

ffilE^(Dl$'$.<D$M [2003^3^31 B (3 1. 0 3. 0 3 ) iKIHiSl : ffiH 
%&)<Dm*0)mmi -4. 1 7Rtf2-\-3 0\tt$IE£tltz.;mzUm*<D®m4 0—4 

3 *<ii»3?*ifc ; momxommitwMK u ( 1 1 d ] 



r*i:t*iwt«ff-*iiUK»iii». 

10 2 . (*|jEft) *gifc©E^©&* C»*Ufc*ft©*«aiiaKR«'>7 h UVZ? 

3. (*iiE«) &&Qmm<o&*\zm*Ltzm&<D&mu®&*m'rz>M^®mwj 

20 l#©ElitCO£, nfiOttftSiaK (n«2£U:©a&») HfiBMiStl* 
25 4. OtiES) lf^l7!»Mil^3©^'fn^-^fc*5ViT, 
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2 »- 1 c £ mm t? mwmmm&. 

5 . M&H 1 75SW 3 ©V»m^-*K:*VJT, 

6. ^«175M^«3©Vi1*n^-«lC^ViT, 

8 . 1 75M»*S 3 ©V^n^-WC&^T, 

9 . tt*3l 1 75MW*>1 3 ©Vi1*n^-«tC*ViT, 

1 0 . fiJjfl 1 75^»*« 3 ©ViTn^-^fC^ViT, 
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l l . if im 1 3 m*?nfr-m\z&^T; 



WO 03/038793 



115 



PCT/JP02/11278 



17. (i$jEm) m^mi7b^m^m3 0)^m^-m\z^T, 

5 MfBmill© h7>yX^©^- h*I/er— hg&2 0 : 2 1 : • • • : 2 m " 1 fC^ 
Sf[ISm^h^>v7 > ^©K^>«tiii«2 0 : 2 1 : • • • : 2 m ~ 1 \zm^n 

is. m^iTbmm^mau-tnfr-wz&^T. 

19. 1 7!rMBI*5i 3 ©V>m#>-JSK::fcViT, 

15 2 0. If jfcJR 1 75S»** 1 9 O Vi-fn^— 3Rfcl2«Offi[Efll^»SK»iaK<!:, 

2i. (&iEm m&0mmRxffi&<Dm%&vbV2xmzmmt£nrzmm®}i. 

H1/^«IIB»C*V^T, WES' 7 h U^X^^6>«*&Sn*lJ->^'U >£W 
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5 s«snfc®*«t, 

io Mt3,&*r$fm ffiB»©^$^©^-rn ! t^$nT^^v^p B i{cis^e>n 

15 2 3. <«IE&) *»©E«RCflft»©5t3lE»M^fctt*©H*5WT h U 7 Xftfc 
20 ME^2mg5MlHK©^3i$$iJ^-r§7-f y^fc^U 

25 BnB^£&©^77i/-A$Pi^sg&£^ 
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M!asg i ®%.®ftmm\z&\,*T, Mian i *ffl$Mi)iifi*rt&Mti&&&m\t* 
10 iiaieittfc©iiit©#4^ ^^^Rra2mffiiHiM^t-MfB^* : PBL^ 

trl27 H l^JWrafcfcwr, MIBv7 h U$?X*#&#|&Sn*tf>7*y > W 

20 2nmmm&iftGtzwiBte&¥fflt, &&2tirzmffi&mmzm&tz>z\t&® 

2 5. (»jE«) «»®E»;ft^R®£SE»^^ 
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mtm&W7'7i'-&Mmft<oM®.2ntzm 1 17-7*7 u-Ajwratt, m$m& 
tt$m&vD-7'7 \s-&mmfr zmtiiznrzm 2 17-77 v- Ammi*. %2m%. 
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DESCRIPTION 

SIGNAL LINE DRIVER CIRCUIT, LIGHT EMITTING DEVICE AND 
DRIVING METHOD THEREOF 

Technical Field 

The present invention relates to a technique of a signal line driver circuit. . 
Further, the present invention relates to a light emitting device including the signal 
line driver circuit. 

Background Art 

Recently, display devices for performing image display are being 
developed. Liquid crystal display devices that perform image display by using a 
liquid crystal element are widely used as display devices because of advantages of 
high image quality, thinness, lightweight, and the like. 

In addition, light emitting devices using self-light emitting elements as 
light emitting elements are recently being developed. The light emitting device 
has characteristics of, for example, a high response speed suitable for motion 
image display, low voltage, and low power consumption, in addition to advantages 
of existing liquid crystal display devices, and thus, attracts a great deal of attention 
as the next generation display device. 

As gradation representation methods used in displaying a multi-gradation 
image on a light emitting device, an analog gradation method and a digital 
gradation method are given. The former analog gradation method is a method in 
which the gradation is obtained by analogously controlling the magnitude of a 
current that flows to a light emitting element. The latter digital gradation method 
is a method in which the light emitting element is driven only in two states 
thereof: an ON state (state where the luminance is substantially 100%) and an 
OFF State (state where the luminance is substantially 0%). In the digital 
gradation method, since only two gradations can be displayed, a method 



configured by combining the digital gradation method and a different method to 
display multi-gradation images has been proposed. 

When classification is made based on the type of a signal that is input to 
pixels, a voltage input method and a current input method are given as 
pixel-driving methods. The former voltage input method is a method in which: a 
video signal (voltage) that is input to a pixel is input to a gate electrode of a 
driving element; and the driving element is used to control the luminance of a 
light emitting element. The latter current input method is a method in which the 
set signal current is flown to a light emitting element to control the luminance of 
the light emitting element. 

Hereinafter, referring to FIG. 16(A), a brief description will be made of an 
example of a circuit of a pixel in a light emitting device employing the voltage 
input method and a driving method thereof. The pixel shown in FIG. 16(A) 
includes a signal line 501, a scanning line 502, a switching TFT 503, a driving 
TFT 504, a capacitor element 505, a light emitting element 506, and power 
sources 507 and 508. 

When the potential of the scanning line 502 varies, and the switching TFT 
503 is turned ON, a video signal that has been input to the signal line 501 is input 
to a gate electrode of the driving TFT 504. According to the potential of the 
input video signal, a gate-source voltage of the driving TFT 504 is determined, 
and a current flowing between the source and the drain of the driving TFT 504 is 
determined. This current is supplied to the light emitting element 506, and the 
light emitting element 506 emits light. As a semiconductor device for driving 
the light emitting element, a polysilicon transistor is used. However, the 
polysilicon transistor is prone to variation in electrical characteristics, such as a 
threshold value and an ON current, due to defects in a grain boundary. In the 
pixel shown in FIG. 16(A), if characteristics of the driving TFT 504 vary in units 
of the pixel, even when identical video signals have been input, the magnitudes of 
the corresponding drain currents of the driving TFTs 504 are different. Thus, the 
luminance of the light emitting element 506 varies. 



To solve the problems described above, a desired current may be input to 
the light emitting element, regardless of the characteristics of the TFTs for driving 
the light emitting element. From this viewpoint, the current input method has 
been proposed which can control the magnitude of a current that is supplied to a 
light emitting element regardless of the TFT characteristics. 

Next, referring to FIGs. 16(B) and 17, a brief description will be made of 
a circuit of a pixel in a light emitting device employing the current input method 
and a driving method thereof. The pixel shown in FIG. 16(B) includes a signal 
line 601, first to third scanning lines 602 to 604, a current line 605, TFTs 606 to 
609, a capacitor element 610, and a light emitting element 611. A current source 
circuit 612 is disposed to each signal line (each column). 

Operations of from video signal-writing to light emission will be 
described by using FIG. 17. In FIG. 17, reference numerals denoting respective 
portions conform to those shown in FIG. 16. FIGs. 17(A) to 17(C) schematically 
show current paths. FIG. 17(D) shows the relationship between currents flowing 
through respective paths during a write of a video signal, and FIG. 17(E) shows a 
voltage accumulated in the capacitor element 610 also during the write of a video 
signal, that is, a gate-source voltage of the TFT 608. 

First, a pulse is input to the first and second scanning lines 602 and 603 to 
turn the TFTs 606 and 607 ON. A signal current flowing through the signal line 
601 at this time will be referred to as I data . As shown in FIG. 17(A), since the 
signal current I data is flowing through the signal line 601, the current separately 
flows through current paths I x and I 2 in the pixel. FIG. 17(D) shows the 
relationship between the currents. Needless to say, the relationship is expressed 

aS Idata = II + h- 

The moment the TFT 606 is turned ON, no charge is yet accumulated in 
the capacitor element 610, and thus, the TFT 608 is OFF Accordingly, I 2 = 0 
and I data = I x are established. In the moment, the current flows between 
electrodes of the capacitor element 610, and charge accumulation is performed in 
the capacitor element 610. 



Charge is gradually accumulated in the capacitor element 610, and a 
potential difference begins to develop between both the electrodes (FIG. 17(E)). 
When the potential difference of both the electrodes has reached V th (point A in 
FIG. 17(E)), the TFT 608 is turned ON, and I 2 occurs. As described above, since 
5 Idata = h + h is established, while i! gradually decreases, the current keeps flowing, 
and charge accumulation is continuously performed in the capacitor element 610. 

In the capacitor element 610, charge accumulation continues until the 
potential difference between both the electrodes, that is, the gate-source voltage of 
the TFT 608 reaches a desired voltage. That is, charge accumulation continues 

10 until the voltage reaches a level at which the TFT 608 can allow the current I dala to 
flow. When charge accumulation terminates (B point in FIG. 17(E)), the current 
h stops flowing. Further, since the TFT 608 is fully ON, I data = I 2 is established 
(FIG. 17(B)). According to the operations described above, the operation of 
writing the signal to the pixel is completed. Finally, selection of the first and 

15 second scanning lines 602 and 603 is completed, and the TFTs 606 and 607 are 
turned OFF. 

Subsequently, a pulse is input to the third scanning line 604, and the TFT 
609 is turned ON. Since VGS that has been just written is held in the capacitor 
element 610, the TFT 608 is already turned ON, and a current identical to I dala 

20 flows thereto from the current line 605. Thus, the light emitting element 611 
emits light. At this time, when the TFT 608 is set to operate in a saturation 
region, even if the source-drain voltage of the TFT 608 varies, a light emitting 
current IEL flowing to the light emitting element 611 flows continuously. 

As described above, the current input method refers to a method in which 

25 the drain current of the TFT 609 is set to have the same current value as that of the 
signal current 1^ set in the current source circuit 612, and the light emitting 
element 611 emits light with the luminance corresponding to the drain current. 
By using the thus structured pixel, influence of variation in characteristics of the 
TFTs constitufing the pixel is suppressed, and a desired current can be supplied to 

30 the light emitting element. 



4 



Incidentally, in the light emitting device employing the current input 
method, a signal current corresponding to a video signal needs to be precisely 
input to a pixel. However, when a signal line driver circuit (corresponding to the 
current source circuit 612 in FIG. 16) used to input the signal current to the pixel 
5 is constituted by polysilicon transistors, variation in characteristics thereof occurs, 
thereby also causing variation in characteristics of the signal current. 

That is, in the light emitting element employing the current input method, 
variation in characteristics of TFTs constituting the pixel and the signal line driver 
circuit need to be suppressed. However, while the influence of variation in 
10 characteristics of the TFTs constituting the pixel can be suppressed by using the 
pixel having the structure of FIG. 16(B), suppression of the influence of variation 
in characteristics of the TFTs constituting the signal line driver circuit is difficult. 

Hereinafter, using FIG. 18, a brief description will be made of the 
structure and operation of a current source circuit disposed in the signal line driver 
15 circuit that drives the pixel employing the current input method. 

The current source circuit 612 shown in FIGs. 18(A) and 18(B) 
corresponds to the current source circuit 612 of FIG. 16(B). The current source 
circuit 612 includes constant current sources 555 to 558. The constant current 
sources 555 to 558 are controlled by signals that are input via respective terminals 
20 551 to 554. The magnitudes of currents supplied from the constant current 
sources 555 to 558 are different from one another, and the ratio thereof is set to 1 : 
2:4:8. 

FIG. 18(B) shows a circuit structure of the current source circuit 612, in 
which the constant current sources 555 to 558 shown therein correspond to 

25 transistors. The ratio of ON currents of the transistors 555 to 558 is set to 1 : 2 : 
4 : 8 according to the ratio (1:2:4:8) of the value of L (gate length)/W (gate width). 
The current source circuit 612 then can control the current magnitudes at 2 4 = 16 
levels. Specifically, currents having 16-gradation analog values can be output 
for 4-bit digital video signals. Note that the current source circuit 612 is 

30 constituted by polysilicon transistors, and is integrally formed with the pixel 

5 



portion on the same substrate. 

As described above, conventionally, a signal line driver circuit 
incorporated with a current source circuit has been proposed (for example, refer to 
Non-patent Documents 1 and 2). 
5 In addition, digital gradation methods include a method in which a digital 

gradation method is combined with an area gradation method to represent 
multi-gradation images (hereinafter, referred to as area gradation method), and a 
method in which a digital gradation method is combined with a time gradation 
method to represent multi-gradation images (hereinafter, referred to as time 

10 gradation method). The area gradation method is a method in which one pixel is 
divided into a plurality of sub-pixels, emission or non-emission is selected in each 
of the sub-pixels, and the gradation is represented according to a difference 
between a light emitting area and the other area in a single pixel. The time 
gradation method is a method in which gradation representation is performed by 

15 controlling the emission period of a light emitting element. To be more specific, 
one frame period is divided into a plurality of subframe periods having mutually 
different lengths, emission or non-emission of a light emitting element is selected 
in each period, and the gradation is presented according to a difference in length 
of light emission time in one frame period. In the digital gradation method, the 

20 method in which a digital gradation method is combined with a time gradation 
method (hereinafter, referred to as time gradation method) is proposed. (For 
example, refer to Patent Document 1). 

[Non-patent Document 1] 
25 Reiji Hattori & three others, "Technical Report of Institute of Electronics, 

Information and Communication Engineers", ED 2001-8, pp. 7-14, "Circuit 

Simulation of Current Specification Type Polysiiicon TFT Active Matrix-Driven 

Organic LED Display" 

[Non-patent Document 2] 
30 Reiji H et al.; "AM-LCD'Ol", OLED-4, pp. 223-226 
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[Patent Document 1] 

JP 2001-5426 A 



Disclosure of the Invention 
5 In the above-described current source circuit 612, the ON currents of the 

transistors are set to a ratio of 1 : 2 : 4 : 8 by designing the LAV values. However, 
in the transistors 555 to 558, variations occur in the threshold value and mobility 
due to a number of factors for variations in the gate length, gate width, and 
thickness of a gate insulating film, which are attributed to differences in 
10 manufacturing steps and substrates used. This makes it difficult to precisely set 
the ON currents of the transistors 555 to 558 to 1 : 2 : 4 : 8. That is, depending 
on the column, variation occurs in the value of the current to be supplied to the 
pixel. 

To precisely set the ON currents of the transistors 555 to 558 to 1 : 2 : 4 : 
15 8 as designed, current source circuits disposed to all the columns need to be 
identical in characteristics to one another. Specifically, the characteristics of 
transistors in all current source circuits of the signal line driver circuit need to be 
arranged identical to one another. However, such arrangement is extremely 
difficult to be realized. 
20 The present invention has been made in view of the problems described 

above, and therefore provides a signal line driver circuit capable of suppressing 
the influence of variation in characteristics of TFTs to thereby supply a desired 
signal current to a pixel. In addition, the present invention provides a light 
emitting element capable of suppressing the influence of variation in 
25 characteristics of TFTs constituting both the pixel and the driver circuit to thereby 
supply a desired signal current to a light emitting element by using the pixel 
having a circuit structure suppressing the influence of variation in characteristics 
of TFTs. 

The present invention provides a signal line driver circuit having a novel 
30 structure which is provided with an electric circuit (referred to as current source 



circuit in this specification) that suppresses the influence of variation in 
characteristics of TFTs to flow a desired constant current. In addition, the 
present invention provides a light emitting device including the signal line driver 
circuit. 

5 The present invention provides a signal line driver circuit in which a 

current source circuit is disposed in each column (each signal line or the like). 

According to the present invention, the current source circuit disposed in 
each signal line (each column) is set to supply a predetermined signal current by 
using a reference constant current source. The current source circuit set as above 

10 has a capability of supplying a current proportional to the reference constant 
current source. Consequently, using the current source circuit, the influence of 
variation in characteristics of the TFTs constituting the signal line driver circuit 
can be suppressed. A switch for determining whether the set signal current is 
supplied from the current source circuit to the pixel is controlled by a video signal. 

15 To be more specific, in the case where a signal current proportional to a 

video signal is required to flow to a signal line, a switch is controlled to determine 
as to whether the signal current is supplied from the current source circuit to the 
signal line driver circuit, and the switch is controlled by the video signal. Note 
that, in this specification, the switch for determining as to whether the signal 

20 current is supplied from the current source circuit to the signal line driver circuit is 
referred to as a signal current control switch. 

Note that the reference constant current source may either be formed 
integrally with the signal line driver circuit on a substrate or be disposed on the 
outside of the substrate by using an IC. In this case, a constant current serving as 

25 a reference current is supplied to the signal line driver circuit from the outside of 
the substrate. 

The outline of the signal line driver circuit of the present invention will be 
described with reference to FIGs. 1 and 2. FIGs. 1 and 2 each show a signal line 
driver circuit in the periphery of three signal lines of i-th to (i+2)-th columns. 
30 First, a case where signal currents proportional to video signals are needed 
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to flow to the signal lines will be described. 

In FIG. 1, current source circuits 420 are disposed in the respective signal 
lines (respective columns) in a signal line driver circuit 403. The current source 
circuits 420 each include a terminal a, a terminal b, and a terminal c. A setting 
signal is input to the terminal a, A current (reference current) is supplied to the 
terminal b from a reference constant current source 109 connected to a current line. 
The terminal c outputs a signal held in the current source circuit 420 via a switch 
101 (signal current control switch). That is, the current source circuit 420 is 
controlled by the setting signal input from the terminal a, the current (reference 
current) is supplied from the terminal b, and the current proportional to the current 
(reference current) is output from the terminal c. Note that the switch 101 
(signal current control switch) is provided between the current source circuit 420 
and a pixel connected to the signal line, and ON/OFF of the switch 101 (signal 
current control switch) is controlled by the video signal. 

Next, using FIG. 2, a description will be made of a signal line driver 
circuit of the present invention that has a structure different from that shown in 
FIG. 1. In FIG. 2, two or more current source circuits 420 are disposed for each 
signal line (each column) in a signal line driver circuit 403. The current source 
circuit 420 includes a plurality of current source circuits. Here, the current 
source circuit 420 is assumed to include two current source circuits, namely, a first 
current source circuit 421 and a second current source circuit 422. The first 
current source circuit 421 and the second current source circuit 422 each include a 
terminal a, a terminal b, terminal c, and a terminal d. A setting signal is input to 
the terminal a. A current (reference current) is supplied to the terminal b from a 
reference constant current source 109 connected to a current line. Further, the 
terminal c outputs signals (signal currents) held in the first current source circuit 
421 and the second current source circuit 422 via a switch 101 (signal current 
control switch). That is, the current source circuit 420 is controlled by the setting 
signal input from the terminal a and a control signal input from the terminal d, the 
current (reference current) is supplied from the terminal b, and the current 



proportional to the current (reference current) is output from the terminal c. Note 
that the switch (signal current control switch) 101 is provided between the current 
source circuit 420 and a pixel connected to the signal line, and ON/OFF of the 
switch (signal current control switch) 101 is controlled by the video signal. 
5 In this specification, an operation (for setting a signal current, setting the 

signal current according to a reference current, and performing setting to enable 
the current source circuit 420 to output a signal current) for completing a write of 
the signal current to the current source circuit 420 is referred to as a setting 
operation. In addition, an operation for inputting a signal current to a pixel 

10 (operation of the current source circuit 420 to output the signal current) is referred 
to as an input operation. In FIG. 2, the control signals input to the first current 
source circuit 421 and the second current source circuit 422 are different from 
each other. Therefore, one of the first current source circuit 421 and the second 
current source circuit 422 performs the setting operation, and the other performs 

15 the input operation. Thus, the two operations can be executed at the same time. 

Note that the setting operations may be performed at an arbitrary number 
of times, at arbitrary time and at arbitrary timing. The timing of the setting 
operation can be arbitrarily adjusted in accordance with the pixel structure (such 
as the current source circuit disposed in the pixel) or the structure of the current 

20 source circuit disposed in the signal line driver circuit. The number for 
performing setting operations may be at least one when supplying power to the 
signal line driver circuit to start the operation. In practice, however, for example, 
a case can occur where information obtained by the setting operation leaks. Thus, 
the setting operation may be performed again with timing when a need arises 

25 again for the information. 

Each of the signal line driver circuits of FIGs. 1 and 2 has been described 
for the case where the signal current proportional to the video signal is supplied to 
the signal line. However, the present invention is not limited to this. For 
example, a current may be supplied to a wiring different from the signal line. In 

30 this case, the switch 101 (signal current control switch) does not need to be 
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disposed. A case where the switch 101 is not disposed is shown in FIG. 36 as to 
FIG. 1, and the case is shown in FIG. 37 as to FIG. 2. In these cases, a current is 
output to a pixel current line. The video signal is output to the signal line. 

According to the present invention, a video signal is used in two cases: 
one case where the signal is used to control the pixel; and the other case where the 
signal is used as a setting signal for a current source circuit. Specifically, a video 
signal is used not only for image display, but also for the setting operation of the 
current source circuit. In the case where the video signal is used for control of 
the pixel (display of an image), the current source circuit performs the input 
operation (output of the current to the pixel). Further, in the case where the 
video signal is used as the setting signal for the current source circuit, the current 
source circuit performs the setting operation. 

Note that the current is output either the signal line or the pixel current 
line. In the case where the current is output to the signal line, when the video 
signal is used for the pixel control (image display), the current source circuit 
performs the input operation (output of the current to the pixel). This is because 
the current output to the signal line is the video signal itself. On the other hand, 
in the case where the current is output to the pixel current line, when the video 
signal is used for pixel control (image display), the current source circuit disposed 
in the signal line driver circuit does not always perform the input operation. This 
is because the video signal is already input to the signal line when being used for 
pixel control (image display), and the video signal has nothing to do with current 
that is output when the current source circuit disposed in the signal line driver 
circuit performs the input operation. The current source circuit disposed in the 
signal line driver circuit performs the input operation when the setting operation 
of the current source circuit disposed in the pixel is executed. 

In the present invention, when performing the setting operation, the video 
signal is used to specify a current source circuit disposed in an arbitrary column 
from among the first column to the last column. In addition, the current source 
circuit is specified only in an arbitrary period. Thus, a current source circuit 
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requiring the setting operation can be specified among current source circuits 
disposed in a plurality of columns. Further, since the setting operation can be 
performed spending time for the specified current source circuit, the setting 
operation can be precisely performed. 
5 If a current source circuit in an arbitrary column cannot be specified, and 

current source circuits need to be sequentially specified from the first column to 
the last column, the per-column time of the setting operation is shortened. 
Specifically, since the setting operations need to be performed in a predetermined 
time for the current source circuits in the first column to the last column, the 

10 per-column time of the setting operation is shortened. Consequently, the setting 
operation cannot be sufficiently performed. 

In the current source circuits disposed in the plurality of columns, setting 
operations for the current source circuits may be sequentially performed from the 
first column to the last column. However, when setting operations are not 

15 sequentially performed for the current source circuits from the first column, but 
the setting operations can be performed at random for the current source circuits, 
various advantages are exhibited. For example, a sufficient time can be 
arbitrarily used to perform the setting operation for the current source circuit. 
Further, in the case where periods during which the setting operation can be 

20 performed are dotted in one frame, when an arbitrary column can be selected, the 
degree of freedom is increased, and a setting operation period can be set long. 
For example, in the period during which the setting operation can be performed 
and which is dotted in one frame, the setting operation can be performed for the 
one-column current source circuit by making full use of the period. One of other 

25 advantages is that the influence of charge leakage in a capacitor element disposed 
in the current source circuit can be made inconspicuous. Thus, when a defect has 
occurred in accordance with the setting operation, the defect can be made 
inconspicuous. 

According to the present invention; the video signal is used to control the 
30 current source circuit, thereby obviating the necessity of dedicated circuits to 
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perform control of the setting operation for the current source circuit and 
specification of the current source circuit. Consequently, since the number of 
circuits to be disposed is reduced, the defect-occurrence ratio in the manufacture 
can be minimized, and the yield can be improved. In addition, since the number 
5 of circuits to be disposed can be reduced, the layout area can be reduced. Thus, 
the frame area can be reduced, and the device can be miniaturized. 

Note that the present invention may be applied by replacing TFTs with 
transistors using ordinary monocrystal, transistors using SOI, organic transistors, 
or the like. 

10 In addition, in the present invention, the category of the light emitting 

device includes, for example, a panel in which a pixel portion including light 
emitting elements and signal line driver circuits are enclosed between a substrate 
and a covering material, a module in which ICs and the like are mounted to the 
aforementioned panel, and a display. That is, the light emitting device is 

15 equivalent to a generic term referring to a panel, a module, a display, and the like. 

The present invention provides a signal line driver circuit including the 
current source circuit described above. Further, the present invention provides a 
light emitting device capable of suppressing the influence of variation in 
characteristics of TFTs constituting both pixels and driver circuits to enable a 

20 desired signal current I data to be supplied to light emitting elements by using pixels 
each having a circuit structure not influenced by the TFT characteristics. 

Brief Description of the Drawings 

FIG. 1 is a view of a signal line driver circuit. 
25 FIG. 2 is a view of a signal line driver circuit. 

FIG. 3 is views of a signal line driver circuit (1-bit). 

FIG. 4 is a view of a signal line driver circuit (3-bit). 

FIG. 5 is a view of a signal line driver circuit (3-bit). 

FIG. 6 is circuit diagrams of current source circuits. 
30 FIG. 7 is circuit diagrams of current source circuits. 
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FIG. 8 is circuit diagrams of current source circuits. 
FIG. 9 is a timing chart. 
FIG. 10 is a view of a signal line driver circuit. 
FIG. 11 is a timing chart. 

FIG. 12 is views of the appearance of a light emitting device. 

FIG. 13 is circuit diagrams of pixels of a light emitting device. 

FIG. 14 is explanatory views of a driving method. 

FIG. 15 is views of a light emitting device. 

FIG. 16 is circuit diagrams of pixels of a light emitting device. 

FIG. 17 is explanatory views of operations of a pixel of the light emitting 

device. 

FIG. 18 is views of a current source circuit. 

FIG. 19 is explanatory views of operations of a current source circuit. 
FIG. 20 is explanatory views of operations of a current source circuit. 
FIG. 21 is an explanatory view of operations of a current source circuit. 
FIG. 22 is views of electronic devices to which the present invention is 

applied. 

FIG. 23 is a view of a signal line driver circuit (3-bit). 

FIG. 24 is a view of a signal line driver circuit (3-bit). 

FIG. 25 is explanatory views of a driving method. 

FIG. 26 is explanatory views of a driving method. 

FIG. 27 is a view of a signal line driver circuit. 

FIG. 28 is a view of a signal line driver circuit. 

FIG. 29 is explanatory views of a driving method. 

FIG. 30 is a view of a signal line driver circuit. 

FIG. 31 is explanatory views of a driving method. 

FIG. 32 is a circuit diagram of a reference constant current source. 

FIG. 33 is circuit diagrams of a reference constant current source. 

FIG. 34 is a circuit diagram of a reference constant current source. 

FIG. 35 is a circuit diagram of a reference constant current source. 
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FIG. 36 is a signal line driver circuit. 
FIG. 37 is a signal line driver circuit. 
FIG. 38 is circuit diagrams of a current source circuit. 
FIG. 39 is circuit diagrams of a current source circuit. 
FIG. 40 is circuit diagrams of a current source circuit. 
FIG. 41 is circuit diagrams of a current source circuit. 
FIG. 42 is circuit diagrams of a current source circuit. 
FIG. 43 is a circuit diagram of a current source circuit. 
FIG. 44 is a view of a signal line driver circuit. 
FIG. 45 is a view of a signal line driver circuit. 
FIG. 46 is a view of a signal line driver circuit. 
FIG. 47 is views of a signal line driver circuit. 
FIG. 48 is a view of a signal line driver circuit. 
FIG. 49 is a view of a signal line driver circuit. 
FIG. 50 is a view of a signal line driver circuit. 
FIG. 51 is a view of a signal line driver circuit. 
FIG. 52 is a view of a signal line driver circuit. 
FIG. 53 is a view of a signal line driver circuit. 
FIG. 54 is views of a light emitting device. 
FIG. 55 is views of a signal line driver circuit. 
FIG. 56 is a view of a signal line driver circuit. 
FIG. 57 is a view of a signal line driver circuit. 
FIG. 58 is a view of a signal line driver circuit. 
FIG. 59 is a view of a signal line driver circuit. 
FIG. 60 is a view of a signal line driver circuit. 
FIG. 61 is a view of a signal line driver circuit. 
FIG. 62 is a view of a signal line driver circuit. 
FIG. 63 is a view of a signal line driver circuit. 
FIG. 64 is a view of a signal line driver circuit. 
FIG. 65 is a view of a signal line driver circuit. 
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s a view of a signal line driver circuit, 
s a view of a signal line driver circuit, 
s a view of a signal line driver circuit, 
is a view of a signal line driver circuit, 
s a view of a signal line driver circuit, 
s a view of a signal line driver circuit, 
s a view of a signal line driver circuit, 
s circuit diagrams of a pixel of a light emitting device, 
s a timing chart, 
s a timing chart, 
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s a timing chart, 
s a timing chart, 
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a timing chart. 

a timing chart. 

a timing chart. 

a timing chart. 

a layout view of a current source circuit, 
a circuit diagram of a current source circuit. 



25 Best Mode for carrying out the Invention 

[Embodiment Mode 1] 

In this embodiment mode, a description will be made of an example of a 

circuit structure of a current source circuit 420 shown in FIG. 1, which is provided 

in a signal line driver circuit of the present invention. 
30 Referring to FIG. 1, a setting signal input from a terminal a corresponds to 
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a video signal supplied from a second latch circuit 413. However, since the 
video signal is also used to control a pixel, the video signal is not directly input to 
the current source circuit 420, but input thereto via a logical operator. The 
logical operator enables switching between the case of using the video signal to 
5 control the pixel (to display an image) and the case of using the video signal to 
control the current source circuit. Specifically, the setting signal input from the 
terminal a corresponds to the signal supplied from an output terminal of the 
logical operator that is connected to a setting control line (not shown in FIG. 1). 
The present invention performs setting of the current source circuit 420 in 

10 accordance with the signal supplied from the output terminal of the logical 
operator connected to the setting control line. 

One of two input terminals of the logical operator is input with the signal 
(corresponding to the video signal) supplied from the second latch circuit, and the 
other input terminal is input with the signal from the setting control line. The 

15 logical operator performs a logic operation of the input two signals, and outputs a 
signal from the output terminal. Then, the current source circuit 420 performs 
either a setting operation or an input operation according to the signal supplied 
from the output terminal of the logical operator. This enables the video signal to 
be prevented from influencing the current source circuit while the video signal is 

20 used for pixel control (image display). 

Assuming that the logical operator is not arranged, and the setting 
operation or the input operation of the current source circuit 420 is performed in 
accordance with the signal (corresponding to the video signal) supplied from the 
second latch circuit, even while the video signal is used for the pixel control 

25 (image display), the setting operation, the input operation, or the like of the 
current source circuit 420 is performed. Thus, to which current source circuit 
420 the setting operation, the input operation, or the like is performed differs 
depending on the image display pattern. That is, the setting operation, the input 
operation, or the Mike of the current source circuit 420 cannot be properly 

30 performed. However, when the above-described logical operator is disposed, 

17 



even while the video signal is used for pixel control (image display), for example, 
variation in a signal of the output terminal of the logical operator can be prevented 
by using the signal input from the setting control line to the logical operator. 
Consequently, the setting operation, the input operation, or the like of the current 
5 source circuit 420 can be precisely performed. 

According to the present invention, the signal (corresponding to the video 
signal) output from the second latch circuit is used for two cases: one case where 
the signal is used as the video signal that is input to the pixel; and the other case 
where the signal is used as the setting signal for the current source circuit. 

10 Specifically, when the signal (corresponding to the video signal) output from the 
second latch circuit is used as the video signal that is input to the pixel, the current 
source circuit of the signal line driver circuit performs the input operation. 
Further, when the signal (corresponding to the video signal) output from the 
second latch circuit, is used as the setting signal for the current source circuit, the 

15 current source circuit performs the setting operation. 

Thus, if the video signal that is output from the second latch circuit is 
input, as it is, to the terminal a of the current source circuit, when the video signal 
is input to the pixel, the current source circuit of the signal line driver circuit 
simultaneously performs the setting operation. That is, the current source circuit 

20 of the signal line driver circuit performs the setting operation and the input 
operation simultaneously. In this case, since the video signal varies depending 
on the image to be displayed, the setting operation cannot be precisely performed. 

From the above, in the present invention, the timing of the setting 
operation performed by the current source circuit is controlled by using the signal 

25 supplied from the setting control line. In addition, control is conducted 
concerning in which column-current source circuit the setting operation is 
conducted. As a result, when the video signal is used as the video signal to be 
input to the pixel, the current source circuit in the signal line driver circuit is not 
influenced. In addition, when the video signal is used as the setting signal for the 

30 current source circuit in the signal line driver circuit to perform the setting 
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operation, control is performed for the setting control line so that the current 
source circuit does not perform an input operation, whereby the setting operation 
of the current source circuit can be precisely performed. 

Note that a shift register has a structure including, for example, flip-flop 
5 circuits (FFs) in a plurality of columns. A clock signal (S-CLK), a start pulse 
(S-SP), and an inverted clock signal (S-CLKb) are input to the shift register, and 
signals serially output according to the timing of the input signals are called 
sampling pulses. 

In FIG. 6(A), a circuit including switches 104, 105a, and 116, a transistor 
10 102 (n-channel type), and a capacitor element 103 for retaining a gate-source 

voltage VGS of the transistor 102 corresponds to the current source circuit 420. 

In the current source circuit 420, the switch 104 and the switch 105a are 

turned ON by a signal input via the terminal a. Then, a current (reference 

current) is supplied via the terminal b from the reference constant current source 
15 109 (hereinafter referred to as constant current source 109) connected to the 

current line, and a predetermined charge is retained in the capacitor element 103. 

The charge is retained until the current (reference current) supplied from the 

constant current source 109 becomes identical with a drain current of the transistor 

102. 

20 Then, the switch 104 and the switch 105a are turned OFF by a signal input 

via the terminal a. As a result, since the predetermined charge is retained in the 
capacitor element 103, the transistor 102 is imparted with a capability of flowing a 
current having a magnitude corresponding to that of the signal current I data . If the 
switch 101 (signal current control switch) and the switch 116 are turned into a 

25 conductive state, a current flows to a pixel connected to the signal line via the 
terminal c. At this time, since the gate voltage of the transistor 102 is maintained 
by the capacitor element 103 at a predetermined gate voltage, a drain current 
corresponding to the signal current I data flows to the drain region of the transistor 
102. Thus, the magnitude of the current input to the pixel can be controlled 

30 without being influenced by the variation in characteristics of the transistors 
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constituting the signal line driver circuit. 

In the case where the switch 101 (signal current control switch) is not 
disposed, when the switch 116 is turned into a conductive state, a current flows to 
the pixel connected to the signal line via the terminal c. 
5 The connection structure of the switch 104 and the switch 105a is not 

limited to the structures shown in FIG. 6(A). For example, the structure may be 
such that one of terminals of the switch 104 is connected to the terminal b, and the 
other terminal is connected between itself and the gate electrode of the transistor 
102; and one of terminals of the switch 105a is connected to the terminal b via the 
10 switch 104, and the other terminal is connected to the switch 106. Then, the 
switch 104 and the switch 105a are controlled by a signal input from the terminal 
a. 

Alternatively, the switch 104 may be disposed between the terminal b and 
the gate electrode of the transistor 102, and the switch 105a may be disposed 

15 between the terminal b and the switch 116. Specifically, referring to FIG. 38(A), 
wirings, switches, and the like may be disposed such that the connection is 
structured as shown in FIG. 38(A1) in the setting operation, and the connection is 
structured as shown in FIG. 38(A2) in the input operation. The number of 
wirings, the number of switches, and the structure are not particularly limited. 

20 In the current source circuit 420 of FIG. 6(A), the signal setting operation 

(setting operation) cannot be performed simultaneously with the signal inputting 
operation (input operation) to the pixel. 

Referring to FIG. 6(B), a circuit including a switch 124, a switch 125a, a 
transistor 122 (n-channel type), a capacitor element 123 for retaining a gate-source 

25 voltage VGS of the transistor 122, and a transistor 126 (n-channel type) 
corresponds to the current source circuit 420. 

The transistor 126 functions as either a switch or a part of a current source 
transistor. 

In the current source circuit 420, the switch 124 and the switfch 125 are 
30 turned ON by a signal input via the terminal a. Then, a current (reference 
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current) is supplied via the terminal b from the constant current source 109 
connected to the current line, and a predetermined charge is retained in the 
capacitor element 123. The charge is retained until the current (reference 
current) flown from the constant current source 109 becomes identical with a 
5 drain current of the transistor 122. Note that, when the switch 124 is turned ON, 
since a gate-source voltage VGS of the transistor 126 is set to 0 V, the transistor 
126 is turned OFF. 

Subsequently, the switch 124 and the switch 125 are turned OFF. As a 
result, since the predetermined charge is retained in the capacitor element 123, the 

10 transistor 122 is imparted with a capability of flowing a current having a 
magnitude corresponding to that of the signal current I data . If the switch 101 
(signal current control switch) is turned into the conductive state, a current flows 
to a pixel connected to the signal line via the terminal c. At this time, since the 
gate voltage of the transistor 122 is maintained by the capacitor element 123 at a 

15 predetermined gate voltage, a drain current corresponding to the signal current I data 
flows to the drain region of the transistor 122. Thus, the magnitude of the 
current that is input to the pixel can be controlled without being influenced by the 
variation in characteristics of the transistors constituting the signal line driver 
circuit. 

20 When the switches 124 and 125 have been turned OFF, gate and source 

potentials of the transistor 126 are varied not to be the same. As a result, since 
the charge retained in the capacitor element 123 is distributed also to the transistor 
126, and the transistor 126 is automatically turned ON. Here, the transistors 122 
and 126 are connected in series, and the gates thereof are connected. 

25 Accordingly, the transistors 122 and 126 each serve as a multi-gate transistor. 
That is, a gate length L of the transistor varies between the setting operation and 
the input operation. Therefore, the value of the current supplied from the 
terminal b at the time of the setting operation can be made larger than the value of 
the current supplied from the terminal c at the time of the input operation. Thus, 

30 various loads (such as wiring resistances and cross capacitances) disposed 
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between the terminal b and the reference constant current source can be charged 
even faster. Consequently, the setting operation can be completed quickly. In 
the case where the switch 101 (signal current control switch) is not disposed, 
when the switch 126 is turned into the conductive state, a current flows via the 
5 terminal c to the pixel connected to the signal line. 

The number of wirings, the number of switches, and the structures are not 
particularly limited. Specifically, referring to FIG. 38(B), wirings and switches 
may be disposed such that the connection is structured as shown in FIG. 38(B1) in 
the setting operation, and the connection is structured as shown in FIG. 38(B2) in 

10 the input operation. In particular, in FIG. 38(C2), it is sufficient that the charge 
accumulated in a capacitor element 107 does not leak. 

Note that, in the current source circuit 420 of FIG. 6(B), the signal setting 
operation (setting operation) cannot be performed simultaneously with the signal 
inputting operation (input operation) to the pixel. 

15 Referring to FIG. 6(C), a circuit including a switch 108, a switch 110, 

transistors 105b, 106 (n-channel type), and a capacitor element 107 for retaining 
gate-source voltages VGS of the transistors 150b and 106 corresponds to the 
current source circuit 420. 

In the current source circuit 420> the switch 108 and the switch 110 are 

20 turned ON by a signal input via the terminal a. Then, a current (reference 
current) is supplied via the terminal b from the constant current source 109 
connected to the current line, and a predetermined charge is retained in the 
capacitor element 107. The charge is retained until the current (reference 
current) flown from the constant current source 109 becomes identical with a 

25 drain current of the transistor 105b. At this time, since the gate electrodes of the 
transistor 105b and of the transistor 106 are connected to each other, the gate 
voltages of the transistor 105b and the transistor 106 are retained by the capacitor 
element 107. 

Then, the switch 108 and the switch 110 are turned OFF by a signal input 
30 via the terminal a. As a result, since the predetermined charge is retained in the 
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capacitor element 107, the transistor 106 is imparted with a capability of flowing a 
current having a magnitude corresponding to that of the current (reference current). 
If the switch 101 (signal current control switch) is turned to the conductive state, a 
current flows to a pixel connected to the signal line via the terminal c. At this 
5 time, since the gate voltage of the transistor 106 is maintained by the capacitor 
element 107 at a predetermined gate voltage, a drain current corresponding to the 
current (reference current) flows to the drain region of the transistor 106. Thus, 
the magnitude of the current input to the pixel can be controlled without being 
influenced by the variation in characteristics of the transistors constituting the 
10 signal line driver circuit. 

Note that, in the case where the switch 101 (signal current control switch) 
is not disposed, a current flows to the pixel connected to the signal line via the 
terminal c. 

At this time, characteristics of the transistor 105b and the transistor 106 
15 need to be the same to cause the drain current corresponding to the signal current 
I da ta to flow precisely to the drain region of the transistor 106. To be more 
specific, values such as mobilities and thresholds of the transistor 105b and the 
transistor 106 need to be the same. In addition, in FIG. 6(C), the value of W 
(gate width)/L (gate length) of each of the transistor 105b and the transistor 106 
20 may be arbitrarily set, and a current proportional to the current supplied from the 
constant current source 109 may be flown to the pixel. 

Further, the value of W/L of the transistor 105b or the transistor 106 that 
is connected to the constant current source 109 is set high, whereby the write 
speed can be increased by supplying a large current from the constant current 
25 source 109. 

With the current source circuit 420 shown in FIG. 6(B), the signal setting 
operation (setting operation) can be performed simultaneously with the signal 
inputting operation (input operation) to the pixel. 

Each of the current source circuits 420 of FIGs. 6(D) and 6(E) has the 
30 same circuit element connection structures as that of the current source circuit 420 
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of FIG. 6(C), except for the connection structure of the switch 110. In addition, 
since the operation of the current source circuit 420 of each of FIGs. 6(D) and 
6(E) conforms to the operation of the current source circuit 420 of FIG. 6(C), a 
description thereof will be omitted here. 
5 Note that, the number of wirings, the number of switches, and the 

structures are not particularly limited. Specifically, referring to FIG. 38(C), 
wirings and switches may be disposed such that the connection is structured as 
shown in FIG. 38(C1) in the setting operation, and the connection is structured as 
shown in FIG. 38(C2) in the input operation. In particular, in FIG. 38(C2), it is 

10 sufficient that the charge accumulated in the capacitor element 107 does not leak. 

Referring to FIG. 39(A), a circuit including switches 195b, 195c, 195d, 
and 195f, a transistor 195a, and a capacitor element 195e corresponds to the 
current source circuit. In the current source circuit shown in FIG. 39(A), the 
switches 195b, 195c, 195d, and 195f are turned ON by a signal input via the 

15 terminal a. Then, a current is supplied via the terminal b from the constant 
current source 109 connected to the current line. A predetermined charge is 
retained in the capacitor element 195e until the signal current supplied from the 
constant current source 109 becomes identical with a drain current of the transistor 
195a. 

20 Then, the switches 195b, 195c, 195d, and 195f are turned OFF by a signal 

input via the terminal a. At this time, since the predetermined charge is retained 
in the capacitor element 195e, the transistor 195a is imparted with a capability of 
flowing a current having a magnitude corresponding to that of the signal current. 
This is because the gate voltage of the transistor 195a is set by the capacitor 

25 element 195a to a predetermined gate voltage, and a drain current corresponding 
to a current (reference current) flows to the drain region of the transistor 195a. 
In this state, a current is supplied to the outside via the terminal c. Note that, in 
the current source circuit shown in FIG. 39(A), the operation for setting the 
current source circuit to have a capability of flowing a signal current cannot be 

30 performed simultaneously with the input operation for inputting the signal current 
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to the pixel. In addition, when a switch controlled by the signal input via the 
terminal a is ON, and also, when a current is controlled not to flow from the 
terminal c, the terminal c needs to be connected to another wiring of the other 
potential. Here, the wiring potential is represented by Va. Va may be a 
5 potential sufficient to flow a current flowing from the terminal b as it is, and may 
be a power supply voltage Vdd as an example. 

Note that, the number of wirings, the number of switches, and the 
structures are not particularly limited. Specifically, referring to FIGs. 39(B) and 
39(C), wirings and switches may be disposed such that the connection is 
10 structured as shown in either FIG. 39(B1) or 39(C1) in the setting operation, and 
the connection is structured as shown in either FIG. 39(B2) or 39(C2) in the input 
operation. 

Further, in the current source circuits of FIGs. 6(A) and 6(C) to 6(E), the 
current-flow directions (directions from the pixel to the signal line driver circuit) 
15 are the same. The polarity (conductivity type) of each of the transistor 102, the 
transistor 105b, and the transistor 106 can be of p-channel type. 

FIG. 7(A) shows a circuit structure in which the current-flow direction 
(direction from the pixel to the signal line driver circuit) is the same, and the 
transistor 102 shown in FIG. 6(A) is set to be of p-channel type. In FIG. 6(A), 
20 with the capacitor element disposed between the gate and the source, even when 
the source potential varies, the gate-source voltage can be maintained. Further, 
FIGs. 7(B) to 7(D) show circuit diagrams in which the current-flow directions 
(directions from the pixel to the signal line driver circuit) are the same, and the 
transistor 105b and the transistor 106 shown in FIGs. 6(C) to 6(E) are set to be of 
25 p-channel type. 

Further, FIG. 40(A) shows a case where the transistor 195a is set to be of 
p-channel type in the structure of FIG. 39. FIG. 40(B) shows a case where the 
transistors 122 and 126 are set to be of p-channel type in the structure of FIG. 
6(B). 

30 Referring to FIG. 42, a circuit including switches 104 and 116, a transistor 
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102, a capacitor element 103, and the like corresponds to the current source 
circuit. 

FIG. 42(A) corresponds to the circuit of FIG. 6(A) that is partly modified. 
In the current source circuit of FIG. 42(A), the transistor gate width W varies 
5 between the setting operation of the current source and the input operation. 
Specifically, in the setting operation, the connection is structured as shown in FIG. 
42(B), in which the gate width W is large. In the input operation, the connection 
is structured as shown in FIG. 42(C), in which the gate width W is small. 
Therefore, the value of the current supplied from the terminal b at the time of the 

10 setting operation can be made larger than the value of the current supplied from 
the terminal c at the time of the input operation. Thus, various loads (such as 
wiring resistances and cross capacitances) disposed between the terminal b and 
the reference constant current source can be charged even faster. Consequently, 
the setting operation can be completed quickly. 

15 Note that, FIG. 42 shows the circuit of FIG. 6(A) that is partly modified. 

In addition, the circuit can be easily applied to, for example, other circuits shown 
in FIG. 6 and to the circuits shown in FIG. 7, FIG. 39, FIG. 40, and FIG. 41. 

Note that, in each of the current source circuits shown in FIGs. 6, 7, and 
39, a current flows from the pixel to the signal line driver circuit. However, the 

20 current not only flows from the pixel to the signal line driver circuit, but also may 
flow from the signal line driver circuit to the pixel. The direction of the current 
flow depends on the pixel structure. In the case where the current flows from the 
signal line driver circuit to the pixel, Vss (low potential power source) may be 
changed to Vdd (high potential power source), and the transistors 102, 105b, 106, 

25 122, and 126 may be set to be of p-channel type in FIG. 6. Also in FIG. 7, Vss 
may be changed to Vss, and the transistors 102, 105b, and 106 may be of 
n-channel type. 

Note that, in all the current source circuits described above, the disposed 
capacitor element may not be disposed by being substituted by, for example, a 
30 gate capacitance of a transistor. 
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In the circuits of FIGs. 7(A) to 7(D) and 40(A) and 40(B), wirings and 
switches may be disposed such that the connection is structured as shown in FIGs. 
41(A1) to 41(D1) in the setting operation, and the connection is structured as 
shown in FIGs. 41(A2) to 41(D2) in the input operation. The number of wirings 
5 and the number of switches are not particularly limited. 

Hereinafter, a description will be made in detail regarding the operations 
of the current source circuits of FIGs. 6(A), 7(A), 6(C) to 6(E), and 7(B) to 7(D) 
among those described above by using FIGs. 6 and 7. To begin with, the 
operations of the current source circuits of FIGs. 6(A) and 7(A) will be described 

10 with reference to FIG. 19. 

FIGs. 19(A) to 19(C) schematically show paths of a current flowing 
among circuit elements. FIG. 19(D) shows the relationship between the current 
flowing through each path and the time in writing the signal current I data to the 
current source circuit. FIG. 19(E) shows the relationship between the voltage 

15 accumulated in a capacitor element 16, that is, the gate-source voltage of a 
transistor 15, and the time in writing the signal current I data to the current source 
circuit. In the circuit diagrams of FIGs. 19(A) to 19(C), numeral 11 denotes a 
reference constant current source, switches 12 to 14 each are a semiconductor 
device having a switching function, numeral 15 denotes a transistor (n-channel 

20 type), numeral 16 denotes a capacitor element, and numeral 17 denotes a pixel. 
In this embodiment mode, the switch 14, the transistor 15, and the capacitor 
element 16 form an electric circuit corresponding to a current source circuit 20. 
Drawing wirings and reference symbols are shown in FIG. 19(A). Since drawing 
wirings and reference symbols shown in FIGs. 19(B) and 19(C) are similar to 

25 those shown in FIG. 19(A), they are omitted here. 

A source region of the n-channel transistor 15 is connected to Vss, and a 
drain region thereof is connected to the reference constant current source 11. 
One of electrodes of the capacitor element 16 is connected to Vss (the source of 
the transistor 15), and the other electrode is connected to the switch 14 (the gate of 

30 the transistor 15). The capacitor element 16 plays a role of holding the 
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gate-source voltage of the transistor 15. 

The pixel 17 is formed of a light emitting element, a transistor, or the like. 
The light emitting element includes an anode, a cathode, and a light emitting layer 
sandwiched between the anode and the cathode. In this specification, when the 
anode is used as a pixel electrode, the cathode is referred to as an opposing 
electrode; in contrast, when the cathode is used as a pixel electrode, the anode is 
referred to as an opposing electrode. The light emitting layer can be formed of a 
known light emitting material. The light emitting layer has two structures: a 
single layer structure and a laminate structure, and the present invention may use 
any one of known structures. Luminescence in the light emitting layer includes 
light emission (fluorescence) in returning from a singlet excited state to a normal 
state and light emission (phosphorescence) in returning from a triplet excited state 
to a normal state. The present invention may be applied to a light emitting 
device using either one or both of the two types of light emission. Further, the 
light emitting layer is formed of a known material such as an organic material or 
an inorganic material. 

Note that, in practice, the current source circuit 20 is provided in the 
signal line driver circuit. A current corresponding to the signal current I data flows 
via, for example, a circuit element included in the signal line or the pixel from the 
current source circuit 20 provided in the signal line driver circuit. However, 
since FIG. 19 is a diagram for briefly explaining the outline of the relationship 
among the reference constant current source 11, the current source circuit 20, and 
the pixel 17, a detailed illustration of the structure is omitted. 

First, an operation (setting operation) of the current source circuit 20 for 
retaining the signal current I data will be described by using FIGs. 19(A) and 19(B). 
Referring to FIG. 19(A), the switch 12 and the switch 14 are turned ON, and the 
switch 13 is turned OFF. In this state, the signal current I data is output from the 
reference constant current source 11, and flows to the current source circuit 20 
from the reference constant current source 11. At this time, since the signal 
current I da!a is flowing from the reference constant current source 11, the current 
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flows separately through current paths I 2 and I 2 in the current source circuit 20, as 
shown in FIG. 19(A). FIG. 19(D) shows the relationship at this time. Needless 
to say, the relationship is expressed as I da ta = h + h- 

The moment the current starts to flow from the reference constant current 
5 source 11, since no charge is accumulated in the capacitor element 16, the 
transistor 15 is OFF. Accordingly, I 2 = 0 and 1^ = \ x are established. 

Charge is gradually accumulated into the capacitor element 16, and a 
potential difference begins to occur between both electrodes of the capacitor 
element 16 (FIG. 19(E)). When the potential difference of both the electrodes 
10 has reached (point A in FIG. 19(E)), the transistor 15 is turned ON, and I 2 >0 is 
established. As described above, since I data = Ii + h> while \ x gradually decreases, 
the current keeps flowing. Charge accumulation is continuously performed in 
the capacitor element 16. 

The potential difference between both the electrodes of the capacitor 
15 element 16 serves as the gate-source voltage of the transistor 15. Thus, charge 
accumulation in the capacitor element 16 continues until the gate-source voltage 
of the transistor 15 reaches a desired voltage, that is, a voltage (VGS) that allows 
the transistor is to be flown with the current I data . When charge accumulation 
terminates (B point in FIG. 19(E)), the current I x stops flowing. Further, since 
20 the TFT 15 is ON, I data = I 2 is established (FIG. 19(B)). 

Next, an operation (input operation) for inputting the signal current I data to 
the pixel will be described by using FIG. 19(C). When the signal current I data is 
input to the pixel, the switch 13 is turned ON, and the switch 12 and the switch 14 
are turned OFF. Since VGS written in the above-described operation is held in 
25 the capacitor element 16, the transistor 15 is ON. A current identical with the 
signal current 1^ flows to Vss via the switch i3 and transistor 15, and the input 
of the signal current I data to the pixel is then completed. At this time, when the 
transistor 15 is set to operate in a saturation region, even if the source-drain 
voltage of the transistor 15 varies, a constant current is supplied to the light 
30 emitting element. 
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In the current source circuit 20 shown in FIG. 19, as shown in FIGs. 
19(A) to 19(C), the operation is divided into an operation (setting operation; 
corresponding to FIGs. 19(A) and 19(B)) for completing a write of the signal 
current I data to the current source circuit 20, and an operation (input operation; 
5 corresponding to FIG. 19(C)) for inputting the signal current I da(a to the pixel). 
Then, in the pixel, a current is supplied to the light emitting element in accordance 
with the input signal current I data . 

The current source circuit 20 of FIG. 19 is not capable of performing the 
setting operation and the input operation simultaneously. In the case where the 

10 setting operation and the input operation need to be performed simultaneously, at 
least two current source circuits are preferably provided to each of a plurality of 
signal lines each of which is connected with a plurality of pixels and which are 
provided in a pixel portion. However, if the setting operation can be performed 
within a period during which the signal current I data is not input to the pixel, only 

15 one current source circuit may be provided for each signal line (each column). 

Although the transistor 15 of the current source circuit 20 shown in each 
of FIGs. 19(A) to 19(C) is of n-channel type, the transistor 15 of the current 
source circuit 20 may be of p-channel type, of course. Here, a circuit diagram 
for the case where the transistor 15 is of p-channel type is shown in FIG. 19. 

20 Referring to FIG. 19(F), numeral 31 denotes a reference constant current source, 
switches 32 to 34 each are a semiconductor device (transistor) having a switching 
function, numeral 35 denotes a transistor (p-channel type), numeral 36 denotes a 
capacitor element, and numeral 37 denotes a pixel. In this embodiment mode, 
the switch 34, the transistor 35, and the capacitor element 36 form an electric 

25 circuit corresponding to a current source circuit 24. 

The transistor 35 is of p-channel type. One of a source region and a 
drain region of the transistor 35 is connected to Vdd, and the other is connected to 
the constant current source 31. One of electrodes of the capacitor element 36 is 
connected to Vdd, and the other electrode is connected to the switch 36. The 

30 capacitor element 36 plays a role of holding the gate-source voltage of the 
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transistor 35. 

Operation of the current source circuit 24 of FIG. 19(F) is similar to the 
operation of the current source circuit 20 described above, except for the 
current-flow direction, and thus, a description thereof will be omitted here. In 
5 the case of designing the current source circuit in which the polarity of the 
transistor 15 is changed without changing the current-flow direction, the circuit 
diagram of FIG. 7(A) may be referenced. 

Note that in FIG. 43, the current-flow direction is the same as in FIG. 
19(F), in which the transistor 35 is of n-channel type. The capacitor element 36 

10 is connected between the gate and the source of the transistor 35. The source 
potential of the transistor 35 varies between the setting operation and the input 
operation. However, even when the source potential varies, since the gate-source 
voltage is retained, a normal operation is implemented. 

Next, operations of the current source circuits shown in FIGs. 6(C) to 6(E) 

15 and FIGs. 7(B) to 7(D) will be described by using FIGs. 20 and 21. FIGs. 20(A) 
to 20(C) schematically show paths through which a current flows among circuit 
elements. FIG. 20(D) shows the relationship between the current flowing 
through each path and the time in writing the signal current I data to the current 
source circuit. FIG. 20(E) shows the relationship between the voltage 

20 accumulated in a capacitor element 46, that is, the gate-source voltages of 
transistor 43, 44, and the time in writing the signal current I data to the current 
source circuit. Further, in the circuit diagrams of FIGs. 20(A) to 20(C), numeral 
41 denotes a reference constant current source, a switch 42 is a semiconductor 
device having a switching function, numerals 43 and 44 denote transistors 

25 (n-channel type), numeral 46 denotes a capacitor element, and numeral 47 denotes 
a pixel. In this embodiment mode, a circuit including the switch 42, the 
transistors 43 and 44, and the capacitor element 46 is an electric circuit 
corresponding to a current source circuit 25. Note that drawing wirings and 
reference symbols are shown in FIG. 20(A), and since drawing wirings and 

30 reference symbols shown in FIGs. 20(B) and 20(C) conform to those shown in 
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FIG. 20(A), they are omitted. 

A source region of the n-channel transistor 43 is connected to Vss, and a 
drain region thereof is connected to the reference constant current source 41. A 
source region of the n-channel transistor 44 is connected to Vss, and a drain 
5 region thereof is connected to a terminal 48 of the light emitting element 47. 
One of electrodes of the capacitor element 46 is connected to Vss (the sources of 
the transistors 43 and 44), and the other electrode thereof is connected to the gate 
electrodes of the transistors 43 and 44. The capacitor element 46 plays a role of 
holding gate-source voltages of the transistors 43 and 44. 

10 Note that, in practice, the current source circuit 25 is provided in the 

signal line driver circuit. A current corresponding to the signal current I data flows 
via, for example, a circuit element included in the signal line or the pixel, from the 
current source circuit 25 provided in the signal line driver circuit. However, 
since FIG. 20 is a diagram for briefly explaining the outline of the relationship 

15 among the reference constant current source 41, the current source circuit 25, and 
the pixel 47, a detailed illustration of the structure is omitted. 

In the current source circuit 25 of FIG. 20, the sizes of the transistors 43 
and 44 are important. Hereinafter, using different reference symbols, a case 
where the sizes of the transistors 43 and 44 are identical and a case the sizes are 

20 mutually different will be described. Referring to FIGs. 20(A) to 20(C), the case 
where the sizes of the transistors 43 and 44 are mutually identical will be 
described by using the signal current I data . The case where the sizes of the 
transistors 43 and 44 are mutually different will be described by using a signal 
current I datal and a signal current I data2 . Note that the sizes of the transistors 43 

25 and 44 are determined using the value of W (gate width)/L (gate length) of each 
transistor. 

First, the case where the sizes of the transistors 43 and 44 are mutually 
identical will be described. To begin with, operation for retaining the signal 
current I data in the current source circuit 20 will be described by using FIGs. 20(A) 
30 and 20(B). Referring to FIG. 20(A), when the switch 42 is turned ON, the signal 
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current I data is set in the reference constant current source 41, and flows from the 
reference constant current source 41 to the current source circuit 25. At this time, 
since the signal current I data is flowing from the reference constant current source 
41, the current flows separately through current paths i! and I 2 in the current 
5 source circuit 20, as shown in FIG. 20(A). FIG. 20(D) shows the relationship at 
this time. Needless to say, the relationship is expressed as I data = Ix + I 2 . 

The moment the current starts to flow from the reference constant current 
source 41, since no charge is yet accumulated in the capacitor element 46, the 
transistors 43 and 44 are OFF. Accordingly, I 2 = 0 and I data = i! are established. 
10 Then, charge is gradually accumulated into the capacitor element 46, and 

a potential difference begins to occur between both electrodes of the capacitor 
element 46 (FIG. 20(E)). When the potential difference of both the electrodes 
has reached V th (point A in FIG. 20)), the transistors 43 and 44 are turned ON, and 
I 2 >0 is established. As described above, since I data = l x + I 2 , while i! gradually 
15 decreases, the current keeps flowing. Charge accumulation is continuously 
performed in the capacitor element 46. 

The potential difference between both the electrodes of the capacitor 
element 46 serves as the gate-source voltage of each of the transistors 43 and 44. 
Thus, charge accumulation in the capacitor element 46 continues until the 
20 gate-source voltages of the transistors 43 and 44 each reach a desired voltage, that 
is, a voltage (VGS) that allows the transistor 44 to be flown with the current I data . 
When charge accumulation terminates (B point in FIG. 20(E)), the current l x stops 
flowing. Further, since the transistors 43 and 44 are ON, I da(a = I 2 is established 
(FIG. 20(B)). 

25 Next, operation for inputting the signal current I data to the pixel will be 

described by using FIG. 20(C). First, the switch 42 is turned OFF. Since 
predetermined charge is retained in the capacitor element 46, the transistors 43 
and 44 are ON. A current identical with the signal current I data flows from the 
pixel 47. Thus, the signal current I data is input to the pixel. At this time; when 

30 the transistor 44 is set to operate in a saturation region, even if the source-drain 
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voltage of the transistor 44 varies, the current flowing in the pixel can be flown 
without variation. 

In the case of a current mirror circuit shown in FIG. 6(C), even when the 
switch 42 is not turned OFF, a current can be flown to the pixel 47 by using the 
5 current supplied from the reference constant current source 41. That is, the 
setting operation for setting a signal for the current source circuit 20 can be 
implemented simultaneously with the operation (input operation) for inputting a 
signal to the pixel. 

Next, a case where the sizes of the transistors 43 and 44 are mutually 

10 different will be described. An operation of the current source circuit 25 is 
similar to the above-described operation; therefore, a description thereof will be 
omitted here. When the sizes of the transistors 43 and 44 are mutually different, 
the signal current I datal set in the reference constant current source 41 is inevitably 
different from the signal current 1^ that flows to the pixel 47. The difference 

15 therebetween depends on the difference between the values of W (gate width)/L 
(gate length) of the transistors 43 and 44. 

In general, the W/L value of the transistor 43 is preferably set larger than 
the W/L value of the transistor 44. This is because the signal current I data i can be 
increased when the W/L value of the transistor 43 is set large. In this case, when 

20 the current source circuit is set with the signal current I datal , Loads (cross 
capacitances, wiring resistances) can be charged. Thus, the setting operation can 
be completed quickly. 

The transistors 43 and 44 of the current source circuit 25 in each of FIGs. 
20(A) to 20(C) are of n-channel type, but the transistors 43 and 44 of the current 

25 source circuit 25 may be of p-channel type. Here, FIG. 21 shows a circuit 
diagram in which the transistors 43 and 44 are of p-channel type. 

Referring to FIG. 21, numeral 41 denotes a constant current source, a 
switch 42 is a semiconductor device having a switching function, numerals 43 and 
44 denote transistors (p-channel type), numeral 46 denotes a capacitor element, 

30 and numeral 47 denotes a pixel. In this embodiment mode, the switch 42, the 
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transistors 43 and 44, and the capacitor element 46 form an electric circuit 
corresponding to a current source circuit 26. 

A source region of the p-channel transistor 43 is connected to Vdd, and a 
drain region thereof is connected to the constant current source 41. A source 
5 region of the p-channel transistor 44 is connected to Vdd, and a drain region 
thereof is connected to a terminal 48 of the light emitting element 47. One of 
electrodes tif the capacitor element 46 is connected to (source), and the other 
electrode is connected to the gate electrodes of the transistors 43 and 44. The 
capacitor element 46 plays a role of holding gate-source voltages of the transistors 
10 43 and 44. 

Operation of the current source circuit 24 of FIG. 21 is similar to that 
shown in each of FIGs. 20(A) to 20(C) except for the current-flow direction, and 
thus, a description thereof will be omitted here. In the case of designing the 
current source circuit in which the polarities of the transistors 43 and 44 are 

15 changed without changing the current-flow direction, the circuit diagram of FIG. 
7(B) may be referenced. 

In addition, the transistor polarity can be changed without changing the 
current-flow direction. This conforms to the operation illustrated in FIG. 43, so 
that a description thereof will be omitted here. 

20 In summary, in the current source circuit of FIG. 19, the current having 

the same magnitude as that of the signal current I data set in the current source flows 
to the pixel. In other words, the signal current I data set in the constant current 
source is identical in value with the current flowing to the pixel. The current is 
not influenced by variation in characteristics of the transistors provided in the 

25 current source circuit. 

In each of the current source circuits of FIG. 19 and FIG. 6(B), the signal 
current I data cannot be output to the pixel from the current source circuit in a period 
during which the setting operation is performed. Thus, two current source 
- circuits are preferably provided for each signal line, in which an operation (setting 

30 operation) for setting a signal is performed to one of the current source circuits, 
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and an operation (input operation) for inputting I data to the pixel is performed using 
the other current source circuit. 

However, in the case where the setting operation and the input operation 
are not performed at the same time, only one current source circuit may be 
5 provided for each column. The current source circuit of each of FIGs. 39(A) and 
40(A) is similar to the current source circuit of FIG. 19, except for the connection 
and current-flow paths. The current source circuit of FIG. 42(A) is similar, 
except for the difference in magnitude between the current supplied from the 
constant current source and the current flowing from the current source circuit. 

10 The current source circuits of FIGs. 6(B) and 40(B) are similar, except for the 
difference in magnitude between the current supplied from the constant current 
source and the current flowing from the current source circuit. Specifically, in 
FIG. 42(A), only the gate width W of the transistor is different between the setting 
operation and the input operation; in FIGs. 6(B) and 40(B), only the gate length L 

15 is different between the setting operation and the input operation; and others are 
similar to those of the structure of the current source circuit in FIG. 19. 

In each of the current source circuits of FIGs. 20 and 21, the signal current 
Idata set in the constant current source and the value of the current flowing to the 
pixel are dependent on the sizes of the two transistors provided in the current 

20 source circuit. In other words, the signal current I data set in the constant current 
source and the current flowing to the pixel can be arbitrarily changed by 
arbitrarily designing the sizes (W (gate width)/L (gate length)) of the two 
transistors provided in the current source circuit. However, output of precise 
signal current I data to the pixel is difficult in the case where variation is caused in 

25 the characteristics of the two transistors, such as threshold values and mobilities. 

Further, in each of the current source circuits of FIGs. 20 and 21, the 
signal can be input to the pixel during the setting operation. That is, the setting 
operation for setting the signal can be performed simultaneously with the 
operation (input operation) for inputting the signal to the pixel. Thus, unlike the 

30 current source circuit of FIG. 19, two current source circuits do not need to be 
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provided in a single signal line. 

The present invention with the above structure can suppress the influence 
of variation in the TFT characteristics and supply a desired current to the outside. 

5 [Embodiment Mode 2] 

The above has described that, for the current source circuit shown in FIG. 
19 (or, FIG. 6(B), 40(B), 42(A), or the like), preferably, two current source circuits 
are provided for each signal line (each column), in which one of the current source 
circuits is used to perform the setting operation, and the other current source 

10 circuit is used to perform the setting operation. This is because the setting 
operation and the input operation cannot be performed simultaneously. In this 
embodiment mode, the structure and operation of either the first current source 
circuit 421 or the second current source circuit 422 shown in FIG. 2 will be 
described with reference to FIG. 8. 

15 Note that the signal line driver circuit includes the current source circuit 

420, the shift register, the latch circuits, and the like. 

In the present invention, a setting signal input from a terminal a 
corresponds to a video signal supplied from a second latch circuit 413. That is, 
the setting signal in FIG. 2 corresponds to the video signal supplied from the 

20 second latch circuit 413. However, since the video signal is also used to control 
a pixel, the video signal is not directly input to the current source circuit 420, but 
input thereto via a logical operator. The logical operator enables switching 
between the case of using the video signal to control the pixel (to display an 
image) and the case of using the video signal to control the current source circuit. 

25 Specifically, the setting signal input from the terminal a corresponds to the signal 
supplied from an output terminal of the logical operator that is connected to a 
setting control line (not shown in FIG. 1). The present invention performs 
setting of the current source circuit 420 in accordance with the timing of the signal 
supplied from the output terminal of the logical operator and the control line. 

30 One of two input terminals of the logical operator is input with the signal 
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(corresponding to the video signal) supplied from the second latch circuit, and the 
other input terminal is input with the signal from the setting control line. The 
logical operator performs a logic operation of the input two signals, and outputs a 
signal from the output terminal. Then, the current source circuit performs either 
a setting operation or an input operation according to the signal input from the 
output terminal of the logical operator. 

The current source circuit 420 is controlled by a setting signal input via 
the terminal a and a signal input via the terminal d, is supplied with a current 
(reference current) from the terminal b, and outputs a current proportional to the 
current (reference current) from the terminal c. 

Referring to FIG. 8(A), a circuit including switches 134 to 139, a 
transistor 132 (n-channel type), and a capacitor element 133 for retaining a 
gate-source voltage VGS of the transistor 132 corresponds to the first current 
source circuit 421 or the second current source circuit 422. 

In the first current source circuit 421 or the second current source circuit 
422, the switch 134 and the switch 136 are turned ON by the signal input via the 
terminal a. Further, the switch 135 and the switch 137 are turned ON by the 
signal input from the control line via the terminal d. Then, a current (reference 
current) is supplied via the terminal b from the reference constant current source 
109 connected to the current line, and a predetermined charge is retained in the 
capacitor element 133. The charge is retained in the capacitor element 133 until 
the current (reference current) that flows from the constant current source 109 
becomes identical with a drain current of the transistor 132. 

Subsequently, the switches 134 to 137 are turned OFF by the signals input 
through the terminals a and d. As a result, since the predetermined charge is 
retained in the capacitor element 133, the transistor 132 has a capability of 
flowing a current having a magnitude corresponding to that of the signal current 
Idata- If the switch 101 (signal current control switch), the switch 138, and the 
switch 139 are turned to the conductive state, current flows to a pixel connected to 
the signal line via a terminal c. At this time, since the gate voltage of the 
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transistor 132 is maintained at a predetermined gate voltage by the capacitor 
element 133, a drain current corresponding to the signal current I dala flows to the 
drain region of the transistor 132. Thus, the magnitude of the current flown 
through the pixel can be controlled without being influenced by the variation in 
5 characteristics of the transistors constituting the signal line driver circuit. 

In the case where the switch 101 (signal current control switch) is not 
disposed, when the switches 138 and 139 are turned to the conductive state, 
current flows to the pixel connected to the signal line via the terminal c. 

Referring to FIG. 8(B), a circuit including switches 144 to 147, a 
10 transistor 142 (n-channel type), a capacitor element 143 for retaining a gate-source 
voltage VGS of the transistor 142, and a transistor 148 (n-channel type) 
corresponds to the first current source circuit 421 or the second current source 
circuit 422. 

In the first current source circuit 421 or the second current source circuit 

15 422, the switch 144 and the switch 146 are turned ON by the signal input via the 
terminal a. Further, the switch 145 and the switch 147 are turned ON by the 
signal input from the control line via the terminal d. Then, a current (reference 
current) is supplied via the terminal b from the constant current source 109 
connected to the current line, and a charge is retained in the capacitor element 143. 

20 The charge is retained in the capacitor element 143 until the current (reference 
current) that is flown from the constant current source 109 becomes identical with 
a drain current of the transistor 142. When the switch 144 and the switch 145 are 
turned ON, since a gate-source voltage VGS of the transistor 148 is set to 0 V, the 
transistor 148 is automatically turned OFF. 

25 Subsequently, the switches 144 to 147 are turned OFF by the signals input 

via the terminals a and d. As a result, since the predetermined charge is retained 
in the capacitor element 143, the transistor 142 has a capability of flowing a 
current having a magnitude corresponding to that of the signal current I data . If the 
switch 101 (signal current control switch) is turned to the conductive state, current 

30 is supplied to a pixel connected to the signal line via the terminal c. At this time, 
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the gate voltage of the transistor 142 is previously set to a predetermined gate 
voltage by the capacitor element 143, and a drain current corresponding to the 
signal current I data flows to the drain region of the transistor 142. Thus, the 
magnitude of the current flown through the pixel can be controlled without being 
5 influenced by the variation in characteristics of the transistors constituting the 
signal line driver circuit. 

When the switches 144 and 145 are turned OFF, a gate and a source of the 
transistor 142 do not have the same potential. As a result, since the charge 
retained in the capacitor element 143 is distributed also to the transistor 148, and 

10 the transistor 148 is automatically turned ON. Here, the transistors 142 and 148 
are coupled in series, and the gates thereof are connected to each other. 
Therefore, the transistors 142 and 148 each operate as a multi-gate transistor. 
That is, a gate length L of the transistor differs between the setting operation and 
the input operation. Thus, the value of current supplied from the terminal b in 

15 the setting operation can be made larger than the value of current supplied from 
the terminal c in the input operation. Thus, various loads (such as wiring 
resistance and cross capacitance) disposed between the terminal b and the 
reference constant current source can be charged even faster. Consequently, the 
setting operation can be completed quickly. In the case where the switch 101 

20 (signal current control switch) is not disposed, when the switches 144 and 145 are 
turned OFF, current flows to the pixel connected to the signal line via the terminal 
c. 

Note that FIG. 8(A) corresponds to a structure in which the terminal d is 
added to the structure of FIG. 6(A). FIG. 8(B) corresponds to a structure in 

25 which the terminal d is added to the structure of FIG. 6(B). Thus, the structures 
of FIGs. 6(A) and 6(B) are added with switches arranged in series, thereby being 
modified to those of FIGs. 8(A) and 8(B) each of which is added with the terminal 
d. The structure of the current source circuit shown in, for example, FIG. 6, 7, 
39, 40, or 42 can be arbitrarily used by arranging two switches in series in the first 

30 current source circuit 421 or the second current source circuit 422. 
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The structure in which the current source circuit 420 including for each 
signal line the two current source circuits, namely, the first and second current 
source circuits 421 and 422, is shown in FIG. 2. However, the present invention 
is not limited to this. The number of current source circuits per one signal line is 
5 not particularly limited, and can be set arbitrarily. A plurality of current source 
circuits may be set such that constant current sources are provided corresponding 
thereto, and that signal currents are set to the current source circuits by the 
constant current sources. For example, three current source circuits 420 may be 
provided for each signal line. Then, a signal current may be set by different 

10 reference constant current sources 109 for the respective current source circuits 
420. For example, it may be such that a 1-bit reference constant current source is 
used to set a signal current for one of the current source circuits 420, a 2-bit 
reference constant current source is used to set a signal current for one of the 
current source circuits 420, and a 3-bit reference constant current source is used to 

15 set a signal current for one of the current source circuits 420. Thus, 3-bit display 
can be performed. 

The present invention with the above structure can suppress the influence 
of variation in TFT characteristics and supply a desired current to the outside. 

This embodiment mode may be arbitrarily combined with Embodiment 
20 Model. 

[Embodiment Mode 3] 

In this embodiment mode, the structure of a light emitting device 
including the signal line driver circuit of the present invention will be described 
25 using FIG. 15. 

Referring to FIG. 15(A), the light emitting device includes a pixel portion 
402 including a plurality of pixels arranged in matrix on a substrate 401, and 
includes a signal line driver circuit 403 and first and second scanning line driver 
circuits 404 and 405 in the periphery of the pixel portion 402. While the signal 
30 line driver circuit 403 and the two scanning line driver circuits 404 and 405 are 
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provided in FIG. 15(A), the present invention is not limited to this. The number 
of driver circuits may be arbitrarily designed depending on the pixel structure. 
Signals are supplied from the outside to the signal line driver circuit 403 and the 
first and second scanning line driver circuits 404 and 405 via FPCs 406. 
5 The structures and operations of the first and second scanning line driver 

circuits 404 and 405 will be described using FIG. 15(B). The first and second 
scanning line driver circuits 404 and 405 each include a shift register 407 and a 
buffer 408. The shift register 407 sequentially outputs sampling pulses in 
accordance with a clock signal (G-CLK), a start pulse (S-SP), and an inverted 

10 clock signal (G-CLKb). Thereafter, the sampling pulses amplified in the buffer 
408 are input to scanning lines, and the scanning lines are set to be in a selected 
state for each line. Signals are sequentially written to pixels controlled by the 
selected signal lines. 

Note that the structure may be such that a level shifter circuit is disposed 

15 between the shift register 407 and the buffer 408. Disposition of the level shifter 
circuit enables the voltage amplitude to be increased. 

This embodiment mode may be arbitrarily combined with Embodiment 
Modes 1 and 2. 

20 [Embodiment Mode 4] 

In this embodiment mode, the structure and operation of the signal line 
driver circuit 403 shown in FIG. 15(A) will be described. In this embodiment 
mode, the signal line driver circuit 403 used in the case of performing 1-bit digital 
gradation display will be described by using FIG. 3. 

25 First, the case corresponding to FIG. 1 will be described. In addition, a 

case of line-sequential drive will be described. 

FIG. 3(A) is a schematic view of the signal line driver circuit 403 used in 
the case of performing 1-bit digital gradation display. The signal line driver 
circuit 403 includes a shift register 411, a first latch circuit 412, a second latch 

30 circuit 413, and a constant current circuit 414. 
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Operations will be briefly described. The shift register 411 is constituted 
by, for example, a plurality of flip-flop circuits (FF), and a clock signal (S-CLK), 
a start pulse (S-SP), and an inverted clock signal (S-CLKb) are input thereto. In 
accordance with the timing of these signals, sampling pulses are sequentially 
5 output therefrom. 

The sampling pulses that have been output from the shift register 411, are 
input to the first latch circuit 412. Digital video signals have been input to the 
first latch circuit 412, and a video signal is retained in each column in accordance 
with the input timing of the sampling pulse. 
10 In the first latch circuit 412, upon completion of video-signal retaining 

operations in columns to the last column, during a horizontal return period, a latch 
pulse is input to the second latch circuit 413, and video signals retained in the first 
latch circuit 412 are transferred in batch to the second latch circuit 413. As a 
result, one-line video signals retained in the second latch circuit 413 are input to 
15 the constant current circuit 414 at the same time. 

While the video signals retained in the second latch circuit 413 are being 
input to the constant current circuit 414, sampling pulses are again output in the 
shift register 411. Thereafter, the operation is iterated, and one-frame video 
signals are processed. There may be a case where the constant current circuit 
20 414 plays a role of converting a digital signal into an analog signal. 

In the constant current circuit 414, a plurality of current source circuits 
420 are provided. FIG. 3(B) outlines the signal line driver circuit in the 
periphery of three signal lines in i-th to (i+2)-th columns. 

The current source circuit 420 is controlled by a signal input from a 
25 terminal a. In addition, the current source circuit 420 is supplied with a current 
via a terminal b from a reference constant current source 109 connected to a 
current line. A switch 101 (signal current control switch) is provided between 
the current source circuit 420 and a pixel connected to a signal line Sn and 
ON/OFF of the switch 101 (signal current control switch) is controlled by the 
30 video signal. When the video signal is a bright signal, a signal current is 
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supplied from the current source circuit 420 to the pixel. Further, when the video 
signal is a dark signal, the switch 101 (signal current control switch) is controlled 
not to supply a current to the pixel. That is, the current source circuit 420 has a 
capability of flowing a predetermined current, and whether the current is supplied 
5 to the pixel or not is controlled by the switch 101 (signal current controlswitch). 

For the structure of the current source circuit 420, the structure of the 
current source circuit shown in, for example, FIG. 6, 7, 39, 40, or 42 can be 
arbitrarily used. For the current source circuits 420, not only one structure but 
also a plurality of structures may be employed. 

10 The setting signal input from the terminal a corresponds to the video 

signal supplied from the second latch circuit 413. However, since the video 
signal is also used for control of the pixel, the video signal is not directly input to 
the current source circuit 420, and is input thereto via a logical operator. 
Specifically, the setting signal input from the terminal a corresponds to the signal 

15 supplied from an output terminal of the logical operator that is connected to a 
setting control line. In the present invention, setting of the current source circuit 
420 is performed in accordance with the signal input from the output terminal of 
the logical operator connected to the setting control line. 

One of two input terminals of the logical operator is input with the signal 

20 (corresponding to the video signal) supplied from the second latch circuit and the 
other terminal is input with the signal from the setting control line. The logical 
operator performs a logic operation of the input two signals, and outputs a signal 
from the output terminal. Then, in the current source circuit, a setting operation 
or an input operation is performed in accordance with the signal supplied from the 

25 output terminal of the logical operator. 

Note that, in the case where the structure shown in either FIG. 6(A) or 
7(A) is used for the current source circuit 420, the setting operation cannot be 
performed while the input operation is performed, as described above. Therefore, 
the setting operation needs to be performed in a period during which the input 

30 operation is not performed. However, a case can occur where periods during 
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which the input operation is not performed do not exist continuously but are 
dotted in one frame period. In this case, it is preferable to allow random 
selection for an arbitrary column instead of sequential selection for respective 
columns. 

5 In the present invention, the video signal is used to specify the current 

source circuit when performing the setting operation of the current source circuit. 
Therefore, the setting operation of the current source circuit can also be not 
performed sequentially from the first to last columns but performed at random. 
Specifically, the video signal is inherently a signal containing image information. 
10 Thus, it can be easily realized that image information related to a certain column 
is set to have the same value as that of image information related to another 
column, and that image information related to only a certain column is set to have 
a unique value and pieces of image information related to other columns are set to 
have identical values. That is, the value of the video signal of each column can 
15 be set arbitrarily. Therefore, when a video signal of only a certain column is set 
to have a unique value, only the column can be set to a selected state. When 
performing the setting operation for the subsequent current source circuit, a video 
signal of only a completely different column is to have a unique value so that only 
the column can be set to the selected state. In this way, an arbitrary column can 

20 be selected without sequentially selecting respective columns. 

Moreover, the time length for performing the setting operation can be set 
arbitrarily long. Specifically, using the video signal, a current source circuit in a 
certain column is specified to start the setting operation and then, arbitrarily 
setting can be performed as to when to perform the setting operation for a current 

25 source circuit in the subsequent column. Accordingly, for example, when one 
period exists during which the setting operation can be performed, the period may 
be fully used either to perform the setting operation for a current source circuit 
only in a certain column or to perform the setting operation for current source 
circuits in a plurality of columns. Thus, the time length for performing the 

30 . setting operation can be set long. 
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When the setting operation can be performed at random for the current 
source circuit as described above, various advantages are exhibited. For example, 
in the case where periods during which the setting operation can be performed are 
dotted in one frame, when an arbitrary column can be selected, the degree of 
5 freedom is increased, and the setting operation period can be set long. Even if 
periods during which the setting operation can be performed are dotted in one 
frame, in the case where an arbitrary column cannot be selected, and the columns 
need to be sequentially performed from the first column, one of the periods during 
which the setting operation can be performed and which are dotted in one frame 
10 needs to be used to sequentially select the columns from the first column. 
Consequently, the setting operation period per column is short. 

Another advantage is that the influence of charge leakage in the capacitor 
element (corresponding to, for example, a capacitor element 103 in FIG. 6(A), a 
capacitor element 123 in FIG. 6(B), or a capacitor element 107 in FIG. 6(C)) 
15 disposed in the current source circuit 420 can be made inconspicuous. Thus, 
when a defect has occurred in association with the setting operation, the defect can 
be made inconspicuous. 

Thus, the capacitor element is disposed in the current source circuit 420. 
However, the capacitor element may be substituted by a gate capacitance of the 
20 transistor. A predetermined charge is accumulated in the capacitor element 
through the setting operation for the current source circuit. Ideally, the setting 
operation for the current source circuit may be performed only once when the 
power source is input. Specifically, when the signal line driver circuit is 
operated, the setting operation may be performed only once during the initial 
25 period of the operation. This is because the amount of charge accumulated in the 
capacitor element does not need to be varied depending on, for example, the 
operation state and the time, and is not varied. In practice, however, various 
noises may enter the capacitor element, or a leak current flows from the transistor 
connected to the capacitor element. As a result, the amount of charge 
30 accumulated in the capacitor element may gradually vary as time passes. When 
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the charge amount varies, the current to be output from the current source circuit 
varies. As a result, the current to be input to the pixel varies. This varies the 
luminance of the pixel. To prevent the variation in the charge accumulated in the 
capacitor element, there arises a need that the setting operation for the current 
source circuit is periodically performed in a certain cycle, the charge is refreshed, 
the varied charge is returned to the original state, and the proper amount of charge 
is restored. 

Suppose, in the case where the amount of charge accumulated in the 
capacitor element is large, the setting operation for the current source circuit is 
performed, the charge is refreshed, the varied charge is returned to the original 
state, and the proper amount of charge is restored. In association with this, the 
variation is increased in the amount of the current output from the current source 
circuit. Thus, when the setting operation is sequentially performed from the first 
column, a case may occur in which there develops a display disturbance at a 
degree that the variation in the amount of the current output from the current 
source circuit is recognizable by the human eye. That is, a case may occur in 
which there develops a display disturbance at a degree that the variation in the 
luminance of the pixel, which is caused sequentially from the first column, is 
recognizable by the human eye. In this case, when the setting operation is not 
sequentially performed from the first column but performed at random, the 
variation in the amount of current output from the current source circuit can be 
made inconspicuous. As described above, the random selection for the plurality 
of wirings produces various advantages. 

With reference to FIG. 3(B), although the setting operation is performed 
in for each column, the present invention is not limited to this. As shown in FIG. 
44, the setting operation may be simultaneously performed for a plurality of 
columns. Hereinafter, "to perform the setting operation for a plurality of 
columns at a time" is referred to as "to make multi phases". Referring to FIG. 44, 
while two reference constant current sources 109 are disposed, the setting 
operation may be performed for the two reference constant current sources 

47 



through differently disposed reference constant current sources. 

A detailed structure of the constant current circuit 414 shown in FIG. 3(B) 
is shown in FIGs. 45 and 46. FIG. 45 shows the circuit in the case where FIG. 
6(C) is applied to the portion of the current source circuit. FIG. 46 shows the 
circuit in the case where FIG. 6(A) is applied to the portion of the current source 
circuit. 

The video signal is used not only for specification of the current source 
circuit but for the original use, that is, the pixel control. Thus, the video signal is 
not directly input to a current source circuit 420, and is input thereto via a logical 
operator. In addition, the signal is also input to the logical operator from the 
setting control line. The logical operator performs a logic operation of the two 
signals, namely, the video signal and the signal input from the setting control line, 
and output a signal through the output terminal. According to the signal that has 
been output from the logical operator, the setting operation is controlled for the 
current source circuit. 

In this way, the logical operator performs control to switch between the 
pixel control (image display) and the current source circuit control for the video 
signal. Therefore, the circuit is not limited to the logical operator, and may be 
any circuit as long as the circuit is capable of conducting switching between the 
pixel control and the current source circuit control. As an example, as shown in 
FIG. 45, 46, or the like, a switch may be provided to perform switching. 

So far, the case of line-sequential drive has been described. Next, the 
case of dot-sequential drive will be described. 

Referring to FIG. 47(A), a video signal supplied from a video line is 
sampled in accordance with the timing of a sampling pulse supplied from a shift 
register 411. Further, the setting operation for a current source circuit 420 is 
performed in accordance with the video signal. Thus, the dot-sequential drive is 
performed for the case of the structure shown in FIG. FIG. 47(A). 

Note that, in the case where: only in the period during which the sampling 
pulse is output, and the video signal is supplied from the video line, a switch 101 
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(signal current control switch) is turned to the ON state; and no sampling pulse is 
output, no video signal is supplied from the video line, and then, the switch 101 
(signal current control switch) is turned to the OFF state, operation is not 
conducted precisely. This is because the switch for inputting a current remains in 
5 the ON state. In this state, when the switch 101 (signal current control switch) is 
set to the OFF state, since the current is not input to the pixel, the signal cannot be 
input precisely. 

A latch circuit 452 is disposed so that the video signal supplied from the 
video line can be retained and that the state of the switch 101 (signal current 

10 control switch) can be retained. The latch circuit 452 may either be constituted 
only by a capacitor element and a switch or be constituted by an SRAM circuit. 
In this way, the sampling pulse is output, the video signal is supplied from the 
video line for each column, the switch 101 (signal current control switch) is set to 
the ON state or the OFF state in accordance with the video signal, and the supply 

15 of the current to the pixel is controlled. Thus, the dot-sequential drive can be 
implemented. 

An output (video signal) of the latch circuit 452 is used for the pixel 
control but is also used for the setting operation for the current source circuit. 
Since switching is conducted for each usage, the output (video signal) of the latch 
20 circuit 452 is not directly input to the current source circuit 420, but is input 
thereto via a logical operator 262. The logical operator 262 enables the 
switching between the case of using the video signal for the pixel control (image 
display) and the case of using the video signal for the current source circuit 
control. 

25 However, when selection is sequentially performed from the first column 

to the last column, a period for inputting the signal to the pixel is relatively long in 
a column on the side of the first column. On the other hand, when the video 
signal is input, the subsequent column pixel is immediately selected on the side of 
the last column. As a result, a period for inputting the signal to the pixel 

30 becomes short. In this case, as shown in FIG. 47(B), the period for inputting the 
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signal to the pixel can be prolonged by dividing the scanning line disposed in a 
pixel portion 402 at the center. In this case, one scanning line driver circuit is 
disposed on each of the left and right sides of the pixel portion 402, and the 
scanning line driver circuit is used to drive the pixel. In this way, periods for 
inputting the signal to the right pixel and the left pixel can be differentiated from 
each other. FIG. 47(C) shows output waveforms of the scanning line driver 
circuits disposed left and right in the first and second lines, and a start pulse 
(S-SP) for the shift register 411. According to the operations thus performed, the 
period for inputting the signal even to the left pixel can be prolonged, and the 
dot-sequential drive is thus facilitated. 

Regardless of whether the line-sequential drive or the dot-sequential drive 
is performed, the setting operation for the current source circuit 420 may be 
performed for the current source circuit disposed in an arbitrary column with an 
arbitrary timing and for an arbitrary number of times. Ideally, however, only the 
setting-dedicated setting operation may be performed only once as long as a 
predetermined charge is stored in the capacitor element connected between the 
gate and the source of the transistor disposed in the current source circuit 420. 
Alternatively, the setting operation may be performed when the predetermined 
charge retained in the capacitor element has discharged (varied). Further, as to 
the setting operation for the current source circuit, the setting operation may be 
performed for the current source circuits 420 in all the columns using time. That 
is, the setting operation may be performed for the current source circuits 420 in all 
the columns within one frame period. Alternatively, it may be such that the 
setting operation is performed only for the current source circuits 420 in several 
columns within one frame period, as a result of which the setting operation is 
performed for all the current source circuits 420 in all the columns. 

As above, while the case where one current source circuit is disposed in 
each column has been described, the present invention is not limited to this, and a 
plurality of current source circuits may be disposed. 

As an example, a case where FIG. 2 is applied to the portion of the current 
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source circuit of FIG. 3(B) is considered. The structure of the constant current 
circuit 414 in the above case is shown in FIG. 48 in detail. FIG. 48 shows the 
circuit in the case where FIG. 6(A) is applied to the potion of the current source 
circuit. Under the control of a control line, the setting operation can be 
5 performed for one of the current source, and the input operation can be 
simultaneously performed for the other current source. 

Furthermore, regarding the current source circuit in the signal line driver 
circuit according to the present invention, a layout diagram is shown in FIG. 87, 
and a corresponding circuit diagram is shown in FIG. 88. 
10 Note that this embodiment mode may be arbitrarily combined with 

Embodiment Modes 1 to 3. 

[Embodiment Mode 5] 

In this embodiment mode, the detailed structure and operation of the 
15 signal line driver circuit 403 shown in FIG. 15(A) will be described. In this 
embodiment mode, a description is made of the signal line driver circuit 403 used 
in the case of performing 3-bit digital gradation display. 

FIG. 4 is a schematic view of the signal line driver circuit 403 in the case 
of performing the 3-bit digital gradation display. The signal line driver circuit 
20 403 includes a shift register 411, a first latch circuit 412, a second latch circuit 413, 
and a constant current circuit 414. 

The operation will be briefly described below. The shift register 411 is 
formed using, for example, a plurality of flip-flop circuits (FF), and is input with a 
clock signal (S-CLK), a start pulse (S-SP), and an inverted clock signal (S-CLKb). 
25 In accordance with the timing of these signals, sampling pulses are sequentially 
output therefrom. 

The sampling pulses, which have been output from the shift register 411, 
are input to the first latch circuit 412. 3-bit digital video signals (Digital Data 1 
to Digital Data 3) have been input to the first latch circuit 412, and a video signal 
30 is retained in each column in accordance with the timing at which the sampling 
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pulse is input. 

In the first latch circuit 412, upon completion of video-signal retaining in 
columns to the last column, during a horizontal return period, a latch pulse is input 
to the second latch circuit 413, and the 3-bit digital video signals (Digital Data 1 
5 to Digital Data 3) retained in the first latch circuit 412 are transferred in batch to 
the second latch circuit 413. Then, the 3-bit digital video signals (Digital Data 1 
to Digital Data 3) for one line, which are retained in the second latch circuit 413, 
are input to the constant current circuit 414 at a time. 

While the 3-bit digital video signals (Digital Data 1 to Digital Data 3) 
10 retained in the second latch circuit 413 are input to the constant current circuit 414, 
sampling pulses are again output in the shift register 411. Thereafter, the 
operation is iterated, and video signals for one frame are thus processed. 

There is a case where the constant current circuit 414 plays a role of 
converting a digital signal into an analog signal. In the constant current circuit 
15 414, a plurality of current source circuits 420 are provided. FIG. 5 is a schematic 
view of the signal line driver circuit related to the three signal lines in i-th to 
(i+2)-th columns. 

Note that FIG. 5 shows the case where a reference constant current source 
109 corresponding to each bit is arranged. 

20 Each current source circuit 420 has a terminal a, a terminal b, and a 

terminal c. The current source circuit 420 is controlled by a signal input from the 
terminal a. Further, current is supplied via a terminal b from a reference constant 
current source 109 connected to a current line. Switches (signal current control 
switches) 111 to 113 are provided between the current source circuit 420 and a 

25 pixel connected to a signal line Sn, and the switches (signal current control 
switches) 111 to 113 are controlled by 1-bit to 3-bit video signals. In the case 
where the video signal is a bright signal, a current is supplied from the current 
source circuit to the pixel. On the contrary, in the case where the video signal is 
a dark signal, the switches (signal current control switches) 111 to 113 are 

30 controlled not to supply current to the pixel. That is, the current source circuit 
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420 has a capability of flowing a predetermined current, and the switches (signal 
current control switches) 111 to 113 control whether the current is supplied to the 
pixel or not. 

Referring to FIG. 5, the current lines and the reference constant current 
5 sources are disposed in correspondence with respective bits. The sum of the 
values of currents supplied from the current sources of the respective bits is 
supplied to the signal lines. That is, the constant current circuit 414 also has a 
function of digital-analog conversion. 

Note that the setting signal input from the terminal a corresponds to the 

10 video signal supplied from the second latch circuit 413. However, since the 
video signal is also used to control the pixel, the video signal is not directly input 
to the current source circuit 420, but input thereto via a logical operator. That is, 
the setting signal input from the terminal a corresponds to the signal supplied from 
an output terminal of the logical operator that is connected to a setting control line. 

15 In the present invention, setting of the current source circuit 420 is performed in 
accordance with the signal input from the output terminal of the logical operator 
that is connected to the setting control line. 

One of two input terminals of the logical operator is input with the signal 
(corresponding to the video signal) supplied from the second latch circuit, and the 

20 other terminal is input with the signal from the setting control line. The logical 
operator performs a logic operation of the input two signals, and outputs a signal 
from the output terminal. That is, the current source circuit 420 performs the 
setting operation or the input operation in accordance with the signal supplied 
from the output terminal of the logical operator connected to the setting control 

25 line. 

In this embodiment mode, because of a description with reference to an 
example of the case of performing 3-bit digital gradation display, three current 
source circuits 420 are provided for each column. When signal currents supplied 
from the three current source circuits 420 connected to one signal line are set to a 
30 ratio of 1 : 2 : 4, the current magnitude can be controlled at 2 3 = 8 levels. 
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For the structure of the current source circuit 420, the structure of the 
current source circuit 420 shown in, for example, FIG. 6, 7, 39, 40, or 42 can be 
arbitrarily used. For the current source circuits 420, not only one structure but 
also a plurality of structures may be employed. 
5 In the signal line driver circuit shown in FIG. 5, although dedicated 

reference constant current sources 109 are respectively disposed for the 1-bit to 
3-bit, the present invention is not limited to this. As shown in FIG. 49, reference 
constant current sources 109 the number of which is smaller than the number of 
bits may be disposed. For example, it may be such that only the reference 
10 constant current source 109 for the most significant bit (3-bit in this case) is 
disposed; one current source circuit selected from a plurality of current source 
circuits disposed in one column is set; and using the current source circuit for 
which the setting operation has already been performed, the operation is 
performed for other current source circuits. In other words, the current source 

15 circuit for which the setting operation has already been performed may be used to 
share setting information. 

For example, a setting operation is performed only for a 3-bit current 
source circuit 420. Then, using the current source circuit 420 for which the 
setting operation has been performed, information is shared among other 1-bit and 

20 2-bit current source circuits 420. More specifically, among current source 
circuits 420, the gate terminal of each current-supplying transistor (corresponding 
to a transistor 102 in FIG. 6(A)) is connected, and also the source terminal is 
connected. As a result, gate-source voltages of information-sharing transistors 
(current-supplying transistors) become identical. 

25 Referring to FIG. 49, the setting operation is performed not for the current 

source circuits of the least significant bit (1-bit in this case), but for the current 
source circuits of the most significant bit (3-bit in this case). Thus, when the 
setting operation is performed for the current source circuits of a greater-value bit, 
the influence of variation in characteristics of inter-bit current source circuits can 

30 be reduced. Suppose the setting operation is performed for the current source 
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circuits of the least significant bit (1-bit in this case), information related to the 
setting operation performed for the current source circuits of the least significant 
bit is shared among the current source circuits of the upper bits. In this case, 
when the characteristics of the respective current source circuits vary, the values 
5 of currents of the upper bits lack precision. This is because since upper-bit 
current source circuits produce outputs having great current values, even when a 
small variation has occurred in their characteristics, the influence of the variation 
is magnified, and also output current values are also varied great. In contrast, in 
the case where the setting operation is performed for the current source circuits of 
10 the most significant bit (3-bit in this case), information related thereto is shared 
among the current source circuits of the lower bits. Even when the 
characteristics of the respective current source circuits have varied, since output 
current values are small, differences in the current value due to variation are small, 
and the influence is small. 
15 Hereinafter, as an example, the structure of the constant current circuit 

414 in FIGs. 4, 5, and 49 is shown in FIGs. 23, 24, and 50 in more detail. In a 
current source circuit 420 provided in each of FIGs. 23, 24, and 50, whether or not 
a predetermined signal current is output to a signal line Si (1 <; i <; n) is controlled 
according to information contained in a digital video signal input from a second 
20 latch circuit 413. 

Meanwhile, as shown in FIG. 6(C), when the current source circuit 420 is 
comprised of the structure having a current mirror circuit, the structure may be 
alternatively such that the gate electrodes of transistors in the current source 
circuit 420 are commonly connected, as shown in FIGs. 23 and 24. 
25 FIG. 50 is a circuit diagram in the case where the current source circuit of 

FIG. 6(A) is disposed in the signal line driver circuit shown in FIG. 5. In FIG. 
50, the setting operation is performed with transistors A to C being turned OFF. 
This is for preventing a current leakage. Alternatively, switches may be disposed 
in series with the transistors A to C, in which the switches are turned OFF in the 
30 setting operation. 
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Illustrated in FIGs. 23 and 24 are cases where the reference constant 
current sources 109 the number of which is fewer than the number of bits are 
disposed. FIG. 23 is a circuit diagram in the case where the current source 
circuit of FIG. 6(C) is disposed in the signal line driver circuit shown in FIG. 49. 
5 FIG. 24 is a circuit diagram in the case where the current source circuit of FIG. 
6(A) is disposed in the signal line driver circuit of FIG. 49. 

Referring to FIG. 23, in a current source circuit 420 provided in each 
column, whether or not a predetermined signal current I data is output to the signal 
line Si (1 <: i s n) is controlled according to High or Low information contained in 
10 a 3-bit digital video signal (Digital Data 1 to Digital Data 3) input from a second 
latch circuit 413. 

The current source circuit 420 includes transistors 180 to 188 and a 
capacitor element 188. In this embodiment mode, the transistors 180 to 188 are 
all of n-channel type. 

15 A 1-bit digital video signal is input to a gate electrode of the transistor 180 

from the second latch circuit 413. One of a source region and a drain region of 
the transistor 180 is connected to the source signal line (Si), and the other is 
connected to one of a source region and a drain region of the transistor 183. 

A 2-bit digital video signal is input to a gate electrode of the transistor 181 
20 from the second latch circuit 413. One of a source region and a drain region of 
the transistor 181 is connected to the source signal line (Si), and the other is 
connected to one of a source region and a drain region of the transistor 184. 

A 3-bit digital video signal is input to a gate electrode of the transistor 182 
from the second latch circuit 413. One of a source region and a drain region of 
25 the transistor 182 is connected to the source signal line (Si), and the other is 
connected to one of a source region and a drain region of the transistor 185. 

One of the source region and the drain region of each of the transistors 
183 to 185 is connected to Vss, and the other is connected to one of the source 
region and the drain region of each of the transistors 180 to 182. One of a source 
30 region and a drain region of the transistor 186 is connected Vss, and the other is 
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connected to one of a source region and a drain region of the transistor 188. 

A signal is input from an output terminal of an AND 193 to the gate 
electrodes of the transistors 187 and 188. One of input terminals of the AND 
193 is connected to a control line, and the other is connected to the second latch 
5 circuit 413. In FIG. 23, the one input terminal of the AND 193 is connected to 
the control line, and the other is connected to the 1-bit latch circuit (1st Bit). 
However, the present invention is not limited to this. One of the input terminals 
of the AND 193 may be connected to any one of the 1-bit latch circuit (1st Bit), a 
2-bit latch circuit (2nd Bit), and a 3-bit latch circuit (3rd Bit). 

10 One of the source region and the drain region of the transistor 187 is 

connected to one of the source region and the drain region of the transistor 186, 
and the other is connected to one of electrodes of a capacitor element 189. One 
of the source region and the drain region of the transistor 188 is connected to a 
current line 190, and the other is connected to one of the source region and the 

15 drain region of the transistor 186. 

One of the electrodes of the capacitor element 189 is connected to the gate 
electrodes of the transistors 183 to 186, and the other electrode is connected to 
Vss. The capacitor element 189 plays a role of retaining the gate-source voltages 
of the transistors 183 to 186. 

20 In the current source circuit 420, when the transistor 187 and the transistor 

188 are turned ON, a current flows to the capacitor element 189 from a reference 
constant current source (not shown) connected to the current line 190. At this 
time, the transistors 180 to 182 are OFF. 

Charge is then gradually accumulated in the capacitor element 189, and an 

25 potential difference begins to occur between both the electrodes. When the 
potential difference between both the electrodes has reached V (h , the transistors 
183 to 186 are turned ON. 

The charge accumulation continues until the potential difference between 
both the electrodes, that is, each gate-source voltage of the transistors 183 to 186 

30 increases up to a desired voltage. In other words, the charge accumulation 
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continues until the transistors 183 and 186 each reach a voltage that allows to the 
signal current to flow. 

Upon completion of the charge accumulation, the transistors 183 and 186 
are fully turned ON. 

5 Subsequently, in the current source circuit 420, 

conductivity/non-conductivity of the transistors 180 to 182 is selected according 
to the 3-bit digital video signal. For example, when all the transistors 180 to 182 
are turned to the conductive state, the current supplied to the signal line (Si) 
corresponds to the sum of the drain current of the transistor 183, the drain current 

10 of the transistor 184, and the drain current of the transistor 185. When only the 
transistor 180 has been turned to the conductive state, only the drain current of the 
transistor 183 flows to the signal line (Si). 

As described above, the gate terminals of the transistors 183 to 185 are 
connected, whereby setting-operation information can be shared. 

15 Here, the setting-operation information is shared among the transistors 

disposed in the same column, but the present invention is not limited to this. For 
example, the setting-operation information may be shared also with transistors in a 
different column. That is, the transistor gate terminals may be connected to the 
different column transistors. Thus, the number of current source circuits to be set 

20 can be reduced. Consequently, time required for the setting operation can be 
reduced. In addition, since the number of circuits can be reduced, the layout area 
can be made small. 

In FIG. 24, the setting operation is performed for the current source circuit 
with the transistors 182 being turned OFF. This is for preventing a current 

25 leakage. Further, FIG. 51 is a circuit diagram of a current source circuit in the 
case where a switch 203 is disposed in series with the transistor 182 in the 
structure of FIG. 24. Referring to FIG. 51, the switch 203 is turned OFF in the 
setting operation, and is turned ON in other time. 

At this event, in FIGs. 23, 24, and 51, when the drain current of the 

30 transistor 183, the drain current of the transistor 184, and the drain current of the 
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transistor 185 are set to a ratio of 1 : 2 : 4, the current magnitude can be controlled 
at 2 3 = 8 levels. Thus, when design is performed with the values of W (channel 
width)/L (channel length) of the transistors 183 to 185 set to 1 : 2 : 4, the 
respective ON currents are set to 1 : 2 : 4. 
5 As described above, since the video signal is used in two uses for the pixel 

control and the current source circuit control, the signal is not directly input to the 
current source circuit 420, but input thereto via a logical operator. In FIG. 23, 
the logical operator corresponds to the AND 193. 

One of the input terminals of the AND 193 is connected to the setting 

10 control line, and the other is connected to the second latch circuit 413. In FIG. 
23, the one input terminal of the AND 193 is connected to the setting control line, 
and the other is connected to the 1-bit latch circuit. However, the present 
invention is not limited to this. One of the input terminals of the AND 193 may 
be connected to any one of the 1-bit to 3-bit latch circuits. 

15 FIG. 24 shows the current source circuit 420 having a circuit structure 

different from that of FIG. 23. The current source circuit 420 in FIG. 24 is 
structured such that a switch 191 and a switch 192 are disposed to replace the 
transistors 186 to 188. 

A signal is input from the output terminal of the AND 193 to each of the 

20 switches 191 and 192. One of the input terminals of the AND 193 is connected 
to the control line, and the other is connected to the second latch circuit 413. In 
FIG. 23, the one input terminal of the AND 193 is connected to the control line, 
and the other is connected to the 3-bit latch circuit (3rd Bit) via an inverter 194. 
However, the present invention is not limited to this. One of the input terminals 

25 of the AND 193 may be connected to any one of the 1-bit latch circuit (1st Bit), 
the 2-bit latch circuit (2nd Bit), and the 3-bit latch circuit (3rd Bit). 

In FIG. 24, although one of the terminals of the switch 191 is connected to 
the drain region of the transistor 185, the present invention is not limited to this. 
One of the terminals of the switch 191 may be connected to one of the drain - 

30 regions of the transistors 183 to 185. In this case, however, as shown in FIG. 24, 
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when the input terminal of the AND 193 is connected to the latch circuit (3-bit 
latch circuit (3rd Bit) in FIG. 24) that retains the video signal that controls the 
transistor 185 to which one of the terminals of the switch 191 is connected, the 
terminal needs to be connected to the latch circuit via the inverter 194. 

The current source circuit 420 shown in FIG. 24 is similar in operation to 
the current source circuit 420 shown in FIG. 23 except the point in that when the 
switches 191 and 192 are turned ON, a current flows to the capacitor element 189 
via the transistor 185 from the reference constant current source (not shown) 
connected to the current line 190. Thus, a description thereof will be omitted in 
this embodiment mode. 

Meanwhile, in this embodiment mode, while all the transistors contained 
in the current source circuit 420 shown in FIG. 23 or 24 are of n-channel type, the 
present invention is not limited to this. P-channel transistors may also be used. 
Operation of the current source circuit 420 in the case of using the p-channel 
transistors is similar to the operation described above except the point in that the 
direction in which a current flows is changed and the point in that the capacitor 
element is connected to not Vss but Vdd. Thus, a description thereof will be 
omitted. 

When using the p-channel transistors, the case where Vss is not replaced 
with Vdd, that is, the case where the current-flow direction is not changed can be 
easily applied with the comparison between FIG. 6 and FIG. 7. 

Note that, in this embodiment mode, the description has been made of the 
structures and operations of the signal line driver circuits in the case where the 
3-bit digital gradation display is carried out. However, the present invention is 
not limited to the 3-bit. It is possible that signal line driver circuits 
corresponding to arbitrary number of bits are designed with reference to this 
embodiment mode, thereby performing display with an arbitrary number of bits. 
In addition, this embodiment mode may be arbitrarily combined with Embodiment 
Modes 1 to 4. 

• Further, with reference to this embodiment mode, for example, multi 
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phases and dot-sequential drive can be easily realized when performing display 
with an arbitrary number of bits. 

One current source circuit for each bit is disposed for each signal line in 
FIG. 5. However, as shown in FIG. 2, a plurality of current source circuits may 
be disposed for each signal line. The diagram at this time is shown in FIG. 52. 
Similarly, although one constant current source 109 is disposed for each bit in the 
structure of FIG. 49, the constant current source 109 may be shared by the 
plurality of bits, as shown in FIG. 53. 

[Embodiment Mode 6] 

In the present invention, it has been described that the setting signal input 
from the terminal a shown in FIGs. 1 and 2 refers to the signal input from the 
output terminal of the logical operator connected to the setting control line (not 
shown). Although the control line is shown in FIG. 2, the line is a different 
wiring from the setting control line. A signal input from the output terminal of 
the logical operator connected to the setting control line is used as the setting 
signal. 

One of the two input terminals of the logical operator is input with the 
signal (corresponding to the video signal) that is output from the second latch 
circuit 413, and the other input terminal is input with the signal supplied from the 
setting control line. The logical operator performs a logic operation of the input 
two signals and outputs a signal through the output terminal. According to the 
signal input from the output terminal of the logical operator, the current source 
circuit conducts either a setting operation or an input operation. 

In this embodiment mode, the timing of the setting operation of the 
current source circuit will be described using FIGs. 25 to 31. 

In this embodiment mode, a description will be made in broad 
classification: a driving method (referred to as full-frame method) with which 
one frame period is not divided, as shown in FIG. 25(B), and a driving method 
(referred to as subframe method) with which one frame period is divided into a 



61 



plurality of subframe periods, as shown in FIG. 26(A). 

Hereinafter, the full-frame method will first be described using FIG. 25, 
and the subframe method will then be described. 

In ordinary display devices such as liquid crystal display devices and light 
5 emitting devices, a frame frequency is about 60 (Hz). That is, as shown in FIG. 
25(A), the device performs screen renderings about 60 times per second. Thus, 
flickers (flickering of a screen) can be made unrecognizable by the human eye. 
A period during which one screen rendering is performed is referred to as one 
frame period. 

10 In the case of the full-frame method, as shown in FIG. 25(B), a period 

represented by Tc is provided after scanning lines are selected from the first line to 
the last line in one frame period. The period during which the scanning lines are 
selected from the first line to the last line corresponds to a period during which 
signals are input to pixels. FIGs. 25(C) and 25(E) each show a video signal 

15 waveform in the period Tc. The video signal waveform is variable among 
frames. As examples, the video signal waveforms in three frames are shown. 
The length of the setting period Tc is not specifically limited, but is preferably set 
identical to a one-gate selection period (one horizontal scan period). 

As an example, FIG. 25(C) shows a video signal waveform in a period 

20 Tel of the first frame. At this time, the video signal waveform is controlled such 
that an output from the second latch circuit 413 to the current source circuit 
provided in an i-th column becomes High. FIG. 25(D) shows a video signal 
waveform in a period Tc2 of the second frame. At this time, the video signal 
waveform is controlled such that an output from the second latch circuit 413 to the 

25 current source circuit provided in a j-th column becomes High. FIG. 25(E) 
shows a video signal waveform in a period Tc3 of the third frame. At this time, 
the video signal waveform is controlled such that an output from the second latch 
circuit 413 to the current source circuit provided in a k-th column become High. 

The setting period Tc corresponds to a period during which the current 

30 source circuit for which a setting operation is performed is specified among a 
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plurality of current source circuits contained in the signal line driver circuit. 
That is, in the setting period Tc, a video signal waveform is controlled so that a 
video signal in a column of a current source circuit for which a setting operation is 
performed becomes High. As shown in FIGs. 25(C) to 25(E), in the setting 
5 period Tc, the current source circuit for which a setting operation is performed is 
specified for each frame period. 

In one frame period, not only one setting period Tc, but also a plurality of 
setting periods Tc may be provided. In addition, the setting period Tc may not be 
provided to a border portion of frame periods, and may be provided elsewhere 
10 within one frame period. In addition, in FIGs. 25(C) to 25(E), it may be such 
that video signal waveforms in any one of the first to last columns are not 
controlled to become High, and that video signal waveforms of current source 
circuits in a plurality of columns of the first to last columns are controlled to 
become High. 

15 In the case where the setting operation and the input operation can be 

performed simultaneously for current source circuits of the signal line driver 
circuit, the current source circuits for which the setting operation is performed are 
specified in the setting period Tc, and the setting operation is performed in the 
other period. The input operation is also performed at the same time. 

20 On the other hand, in the case where the setting operation and the input 

operation cannot be performed simultaneously for current source circuits, current 
source circuits for which the setting operation is performed are specified in the 
setting period Tc, and also the setting operation is performed in the setting period 
Tc. For this reason, in this case, the setting period Tc needs to be a period 

25 sufficient for the setting operation of the current source circuits to be performed. 
However, the setting operation does not need to be performed for all the current 
source circuits within one frame period, and the setting operation may be 
performed for all the current source circuits by using several frame periods. 

Even in the case where the setting operation and the input operation can 

30 be performed simultaneously for current source circuits, it may be such that 
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current source circuit for which the setting operation is performed are specified in 
the setting period Tc, and the setting operation is performed in the setting period 
Tc. 

Next, the subframe method will be described using FIG. 26. In the 
5 subframe method, as shown in FIG. 26(A), one frame period is divided into a 
plurality of subframe periods having mutually different lengths. In many cases, 
the number of divisions is identical to the number of gradation bits. FIG. 26 
shows, an example, a case where a frame period is divided into three subframe 
periods SF1 to SF3. 

10 Each of the subframe periods includes an address period (Ta) and a sustain 

period (Ts). The address period is a period during which a signal is written to a 
pixel, and the length thereof is the same in respective subframe periods. The 
sustain period (Ts) is a period during which the light emitting element emits light 
in response to the signal written in the address period (Ta). 

15 According to the subframe method, when providing the period Tc, the 

period Tc may be disposed either only one time after completion of the address 
period (Ta) set in a certain subframe period SF as shown in FIG. 26(B) or a 
plurality of times in one frame period, as shown in FIG. 26(C). As a matter of 
course, the period Tc may be disposed after completion of address periods in all 

20 subframe periods, be disposed in an address period, or be disposed for each 
arbitrary frame period. 

According to the subframe method, when providing the period Tc, the 
period Tc may be disposed either only one time after completion of the address 
period set in a certain subframe period SF as shown in FIG. 26(B) or a plurality of 

25 times in one frame period, as shown in FIG. 26(C). As a matter of course, the 
period Tc may be disposed after completion of address periods in all subframe 
periods, or be disposed in an address period. Further, the period Tc may be 
disposed for each arbitrary frame period. 

It has been described that the setting signal input from the terminal a 

30 refers to the signal input from the output terminal of the logical operator 
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connected to the setting control line in FIGs. 1 and 2. Also described in the 
above is that the signal (corresponding to the video signal) output from the second 
latch circuit is input to one of the two input terminals of the logical operator, and 
the signal is input to the other terminal from the setting control line. In this 
5 connection, while the setting control line is not shown in FIGs. 1 and 2, FIGs. 
26(B) and 26(C) show signal waveforms that are output from the setting control 
line connected with the input terminal of the logical operator that outputs the 
setting signal. 

FIGs. 26(B) and 26(C) show the waveforms of the setting control line. 
10 Setting is performed such that the waveform of the setting control line in each of 
FIGs. 26(B) and 26(C) becomes High in the period (shown as a setting period Tb) 
from the completion of the setting period Tc to the commencement of a 
subsequent address period. In FIGs. 26(B), setting is performed such that the 
waveform of the setting control line becomes High in the period (setting period 
15 Tbl) from the completion of the setting period Tc to the commencement of an 
address period Ta2. In FIG. 26(C), setting is performed such that the waveform 
of the setting control line becomes High in the period (setting period Tbl) from 
the completion of the setting period Tc to the commencement of an address period 
Tal and in the period (setting period Tb2) from the completion of the setting 
20 period Tc to the commencement of an address period Ta2. 

From the above, when a current source circuit is not engaged in an input 
operation (output of a current to a pixel), a setting operation can be performed for 
the current source circuit disposed in the signal line driver circuit in the setting 
period Tbl or the setting period Tb2. If a period for performing an input 
25 operation occurs, the setting control line may be temporarily set to Low so that a 
setting operation is not performed only in that period. However, in the case 
where the setting operation and the input operation can be performed at the same 
time with the current source circuit disposed in the signal line driver circuit, the 
setting operation can- be performed for the current source circuit even while the 
30 current source circuit is engaged in the input operation (input of a current to a 
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pixel). 

As described above, in the setting period Tc, a current source circuit for 
which the setting operation is performed is specified among current source circuits 
contained in the signal line driver circuit. If a current source circuit 420 
5 provided in the i-th column is specified, the setting operation can be performed 
therefor by setting the wavelength of the setting control line in the period Tb from 
the completion of the setting period Tc to the commencement of a subsequent 
address period High. 

Next, referring to FIGs. 27 to 31, a description will be made of 
10 setting-operation timings of current source circuits in a signal line driver circuit 
having a structure that, dissimilar to the above-described structure, includes 
storage circuits 451 in addition to current source circuits 420. 

FIG. 27 shows a case in which one current source circuit 420 is arranged 
in each column. FIG. 28 shows a case in which two current source circuits 420 
15 are disposed in each column. In the structure of FIG. 27, when there is a period 
during which the setting operation and the input operation are performed 
simultaneously, current source circuits 420 capable of simultaneously performing 
the setting operation and the input operation need to be used. On the other hand, 
in the structure of FIG. 28, the two current source circuits 420 are provided in 
20 each column, the one being capable of performing the setting operation, and the 
other being capable of the input operation. Thus, the structure of the current 
source circuit 420 used in FIG. 28 is not particularly limited. Note that, for the 
storage circuits 451 shown in FIGs. 27 and 28, known circuits may be used as 
long as they are circuits including means of storing data. 
25 Signal waveforms of a storage control line shown in FIGs. 27 and 28 will 

be described using FIG. 29. First, the signal waveform of the storage control line 
in the full-frame method will be described using FIG. 29(A), and then, the signal 
waveform of the storage control line in the subframe method will be described 
using FIGs. 29(B) and 29(C). 
30 As shown in FIGs. 29(A) to 29(C), according to both the full-frame 
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method and the subframe method, the waveform of the storage control line is set 
to become High in the setting period Tc. Thus, in the current source circuit 420, 
the setting operation can be performed in the period from the completion of the 
setting period Tc to the commencement of the subsequent setting period Tc. 
5 Note that, when the waveform of the storage control line has become High, 

switches 450 are turned ON to allow data (video signal) to enter the storage 
circuits 451. When the waveform of the storage control line has become Low, 
the switches 450 are turned OFF to allow data (video signal) to be continuously 
retained in the storage circuits 451. 

10 Therefore, even when a video signal varies while the setting operation is 

performed for a current source circuit, since information related to the specified 
current source is stored in the storage circuit 451, the operation is not influenced 
by the variation in the video signal. Note that the period during which the video 
signal varies corresponds to, for example, an address period. In the case where 

15 the setting operation and the input operation can be performed simultaneously for 
the current source circuit in the signal line driver circuit, the setting operation can 
be performed for the current source circuit even while the current source circuit is 
engaged in the input operation (output of a current to the pixel). The period 
during which the input operation (output of a current to the pixel) is performed for 

20 the current source circuit corresponds to, for example, an address period as an 
example. 

In one frame period, either one setting period Tc, or a plurality of setting 
periods Tc may be provided. Further, the setting period Tc may be provided 
anywhere within one frame period. In addition, it may be such that video signal 
25 waveforms in any one of the first to last columns are not controlled to become 
High, and that video signal waveforms in a plurality of columns of the first to last 
columns are controlled to become High. 

Next, referring to FIG. 30, a description will be made of, as a different 
example from that in the above, a case in which one current source circuit 420 is 
30 provided in each column. In the structure shown in FIG. 30, one current source 
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circuit 420 is disposed in each column. In the current source circuit, there occurs 
a case where the setting operation and the input operation cannot be performed 
simultaneously. Thus, a case occurs in which the setting operation needs to be 
performed while the input operation is not being performed, and the input 
5 operation needs to be performed while the setting operation is not being 
performed. 

In the structure shown in FIG. 30, logical operators 452 are disposed, an 
output of the storage circuit 451 is input to one of input terminals of the logical 
operator 452 (AND in FIG. 30), and a signal that is output from a second storage 
10 control line is input to the other input terminal. A signal that is output from the 
output terminal of the logical operator corresponds to the setting signal for the 
current source circuit 420. 

Also in FIG. 30, the logical operators may be replaced by switches, as 
shown in , FIG. 45 or 46. 

15 With the logical operator 452 being disposed, a signal input to a terminal a 

of the current source circuit 420 is controlled by the second storage control line, 
regardless of the data contained in the storage circuit 451. Accordingly, the 
current source circuit 420 is set such that either the setting operation or the input 
operation is implemented. 

20 FIGs. 31(A) to 31(C) each show a signal waveform of the first storage 

control line and a signal waveform of the second storage control line. First, the 
waveforms of the first and second storage control lines in the full-frame method 
will be described using FIG. 31(A); and then, the waveforms of the first and 
second storage control lines in the subframe method will be described using FIGs. 

25 31(B) and 31(C). In both the full-frame method and the subframe method, as 
shown in FIGs. 31(A) to 31(C), the waveform of the first storage control line is set 
to become High in the setting period Tc. In addition, the waveform of the second 
storage control line is set to become Low in the address period. 

An address period corresponds to a period during which the current source 

30 circuit 420 supplies a predetermined current to the pixel in many cases. Hence, 
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in the address period, the waveform of the second storage control line is set to 
become Low. Thus, the current source circuit 420 is set to allow either the 
setting operation or the input operation to be performed. 

In specific, by controlling the second storage control line, the setting 
operation of the current source circuit disposed in the signal line driver circuit can 
be terminated. The setting operation of the current source circuit in the signal 
line driver circuit needs to be terminated when the input operation of the current 
source circuit needs to be performed in the case where the setting operation and 
the input operation for the current source circuit cannot be performed 
simultaneously. The input operation (output of a current to the pixel) of the 
current source circuit is frequently performed in an address period. At this time, 
the waveform of the second storage control line is preferably set to Low during 
the address period. If the input operation (output of a current to the pixel) of the 
current source circuit is performed during a period other than the address period, 
the waveform of the second storage control line is preferably set Low in the 
period. 

This embodiment mode may be arbitrarily combined with Embodiment 
Modes 1 to 5. 

[Embodiment Mode 7] 

The reference constant current source 109 for supplying a current to the 
current source circuit may either be integrally formed with a signal line driver 
circuit on a substrate or be disposed on the outside of the substrate by using, for 
example, an IC. When integrally forming the current source on the substrate, it 
may be formed using any one of the current source circuits shown in, for example, 
FIGs. 6 to 8, 39, 40, and 42. Alternatively, it may be such that only one 
transistor is disposed, and the current value is controlled in accordance with a 
voltage applied to a gate. In this embodiment mode, the structure and the 
operation of the reference constant current source 109 will be described. 

As an example, FIG. 32 shows the simplest case, that is, the method of 
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applying a voltage to the gate. A case where three current lines are necessary is 
shown here. If only one current line is sufficient, transistors 1840 and 1850 and 
the corresponding current lines may be simply eliminated from the structure of 
FIG. 32. In FIG. 32, the magnitude of a current is controlled by adjusting the 
gate voltages applied to a transistor 1830 and the transistors 1840 and 1850 from 
the outside via a terminal f. When the transistors 1830, 1840, and 1850 are 
designed to attain the values of W/L to be set to 1 : 2 : 4, respective ON currents 
are set to 1 : 2 : 4. 

Next, a description will be made of the case where a current is supplied 
from the terminal f in FIG. 33(A). As shown FIG. 32, in the case where a 
voltage is applied to the gate to perform adjustment, the current value of the 
transistor may be varied in accordance with temperature characteristics and the 
like. However, when the current is input as shown in FIG. 33(A), the influence 
of the variation can be suppressed. 

In the structures shown in FIGs. 32 and 33(A), while a current is flowing 
through the current lines, a voltage or current needs to be kept flowing from the 
terminal f. However, when a current does not need to be flown through the 
current lines, a voltage or current does not need to be kept inputting from the 
terminal f . 

, In addition, as shown in FIG. 33(B), switches 1870 and 1880 and a 
capacitor element 1890 may be added to the structure of FIG. 33(A). In this case, 
even while a current is supplied to the current lines, the current supply from the 
reference IC (supply of a current or voltage that is input from the terminal f) can 
be terminated, and power consumption is therefore reduced. 

In the structures shown in FIGs. 32 and 33, information is shared with 
other current source transistors disposed in the reference current source circuit. 
Specifically, the gate terminals of the transistors 1830, 1840, and 1850 are 
mutually connected. 

FIG. 34 shows a case where the setting operation is performed for each 
current source circuit. In FIG. 34, a current is input from a terminal f, and the 
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timing is controlled with a terminal e. Note that, any one of the structures shown 
in, for example, FIGs. 6, 7, 39, 40, and 42 may be applied to the current source 
circuit. 

The circuit shown in FIG. 34 corresponds to an example in which the 
5 circuit of FIG. 6(A) is applied. Thus, the setting operation and the input 
operation cannot be performed simultaneously. Therefore, in the case of this 
circuit, the setting operation for the reference current source circuit needs to be 
performed with a timing at which a current does not need to be flown through the 
current line. 

10 FIG. 35 shows an example of a polyphased case. Specifically, the 

example corresponds to the reference constant current source 109 to which the 
structure of FIG. 44 is applied. In the polyphased case, circuits of FIGs. 32 to 34 
may also be applied. However, since the value of current supplied to the current 
line is the same, the setting operation is performed for respective current source 

15 circuits by using the single current, thereby enabling a reduction in the number of 
currents that are to be input from the outside. 

This embodiment mode may be arbitrarily combined with Embodiment 
Modes 1 to 6. 

20 [Embodiment Mode 8] 

An embodiment mode of the present invention will be described using 
FIG. 54. Referring to FIG. 54(A), a signal line driver circuit is disposed above a 
pixel portion, a constant current circuit is disposed below the pixel portion, a 
current source A is disposed in the signal line driver circuit, and a current source 

25 B is disposed in the constant current circuit. IA = IB + I data is established, where 
IA and IB represent currents supplied from the respective current sources A and B, 
an d W represents a signal current supplied to pixels. In writing the signal 
current to the pixel, setting is performed to supply a current thereto from both the 
current sources A and B. At this time, when IA and IB are increased in 

30 magnitude, the speed for writing a signal current to the pixel can be increased. 
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At this time, the setting operation of the current source B is performed by 
using the current source A. A current formed by subtracting a current from the 
current source B from a current from the current source A flows to the pixel. 
Thus, the setting operation of the current source B is performed using the current 
5 source A, whereby influences of various noises and the like can be reduced. 

Referring to FIG. 54(B), reference constant current sources (hereinafter 
referred to as constant current source) C and E are disposed above and below the 
pixel portion. The current sources C and E are used to perform the setting 
operation for the current source circuits provided in the signal line driver circuit 
10 and the constant current circuit. A current source D corresponds to a current 
source for setting the current sources C and E, and is supplied with a reference 
current from the outside. 

In FIG. 54(B), the constant current circuit disposed in the lower portion 
may be replaced by a signal line driver circuit. Thus, the signal line driver 
15 circuits can be disposed in both the upper and lower portions. Then, the 
respective signal line driver circuits control the upper and lower halves of a screen 
(the entire pixel portion). This enables two lines of pixels to be controlled at the 
same time. Consequently, it is possible to secure a sufficient time for the setting 
operation (signal inputting operation) to, for example, the current source of the 
20 signal line driver circuit, the pixel, and the current source for the pixel. 
Accordingly, the setting can be performed with more precision. 

This embodiment mode may be arbitrarily combined with Embodiment 
Modes 1 to 7. 

25 [Embodiment Mode 9] 

In the above embodiment modes, primarily, the case where the signal 
current control switch exist has been described. In this embodiment mode, a 
description will be made of a case where the signal current control switch is not 
provided, that is,' a case where a current (constant current) disproportional to a 

30 video signal is supplied to a wiring different from a signal line. In this case, the 
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switch 101 (signal current control switch) does not need to be disposed. 

Note that the case where the signal current control switch does not exist is 
similar to the case where the signal current control switch exists, except for the 
absence of the signal current control switch. Thus, the case will be briefly 
5 described, and descriptions of the similar portions will be omitted here. 

For comparison with the case where the signal current control switch is 
disposed, FIG. 36 shows a structure corresponding to FIG. 1, and FIG. 37 shows a 
structure corresponding to FIG. 2. FIG. 55(A) shows a structure corresponding 
to FIG. 3(B). According to the embodiment modes described above, the signal 
10 current control switch is controlled by the video signal to output the current to the 
signal line. In this embodiment mode, however, the current is output to a pixel 
current line, and the video signal is output to the signal line. 

A schematic view of the pixel structure in the above case is shown in FIG. 
55(B). Next, a pixel operating method will be briefly described. First, when a 

15 switching transistor is ON, a video signal is passed through a signal line, is input 
to a pixel, and is then stored into a capacitor element. A driving transistor is 
turned ON or OFF depending on the value of the video signal. On the other hand, 
a current source circuit has a capability of flowing a constant current. Hence, 
when the driving transistor is ON, the constant current flows to a light emitting 

20 element, and the light emitting element emits light. When the driving transistor 
is OFF, since no current flows to the light emitting element, the light emitting 
element does not emit light. In this manner, an image is displayed. In this case, 
however, only two states, namely, emission or non-emission, can be displayed. 
For this reason, multi-gradation is implemented using, for example, a time 

25 gradation method and area gradation method. 

Note that, for the portion of the current source circuit, any one of circuits 
of, for example, FIGs. 6, 7, 39, 40, and 42 is used. The setting operation may be 
performed to enable the current source circuit to be flown with a constant current. 
When performing the setting operation for the current source circuit of the pixel, 

30 the operation is performed by inputting the current through a pixel current line. 
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The setting operation for the current source circuit of the pixel may be performed 
an arbitrary number of times at arbitrary time and an arbitrary timing. The 
setting operation for the current source circuit of the pixel can be performed 
completely independent of an operation for displaying an image. Preferably, the 
5 setting operation is performed when charge stored in the capacitor element 
provided in the current source circuit leaks. 

Next, the detailed structure of a constant current circuit 414 of FIG. 55(A) 
is shown in FIGs. 56 and 57. Shown in FIG. 56 is the circuit in the case where 
FIG. 6(A) is applied to the portion of a current source circuit. Shown in FIG. 57 
10 is the circuit in the case where FIG. 6(E) is applied to the portion of a current 
source circuit. 

In addition, a case is considered in which FIG. 37 is applied to the portion 
of the current source circuit of FIG. 55(A). The detailed structure of the constant 
current circuit 414 in the above case is shown in FIG. 58. Here, FIG. 58 shows a 

15 circuit in the case where FIG. 6(A) is applied to the portion of the current source 
circuit. The setting operation is performed for one of the current sources by 
controlling a control line, and the input operation can be simultaneously 
performed with the other current source. 

In connection with the structure including the storage circuits 451 in 

20 addition to the current source circuits 420, under comparison between the case of 
disposing a signal current control switch and the case of not disposing a signal 
current control switch, FIG. 59 shows a structure corresponding to FIG. 27, FIG. 
60 shows a structure corresponding to FIG. 28, and FIG. 61 shows a structure 
corresponding to FIG. 30. 

25 Note that the case where the signal current control switch does not exist is 

similar to the case where the signal current control switch exists, except for the 
absence of the signal current control switch. Thus, a detailed description thereof 
will be omitted. 

This embodiment mode may be arbitrarily combined with Embodiment 
30 Modes 1 to 8. 
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[Embodiment Mode 10] 

In this embodiment mode, a detailed description will be made of a signal 
line driver circuit 403 in the case where storage circuits 451 are disposed. 
5 First, a description will be made of a case where a signal current control 

switch exists, that is, a case where a current proportional to a video signal is 
supplied to a signal line. 

Further detailed structures of the structure shown in FIG. 27 are shown in 
FIGs. 62 and 63. The circuit shown in FIG. 62 corresponds to an example in 
10 which the circuit of FIG. 6(E) is applied. The circuit shown in FIG. 63 
corresponds to an example in which the circuit of FIG. 6(A) is applied. 

According to FIG. 62, while the setting operation is being performed for 
the current source circuit, the input operation (output of a current to the pixel) can 
be performed at the same time. Accordingly, the setting operation can be 
15 performed in an address period during which the input operation is performed. 
Since information related to the specified current source circuit that performs the 
setting operation is stored in the storage circuit 451, it is not influenced by 
variation in the video signal. 

Next, a further detailed structure of FIG. 28 is shown in FIG. 64. The 
20 circuit shown in FIG. 64 corresponds to an example in which the circuit of FIG. 
6(A) is applied. 

According to FIG. 64, the operation of the current source circuit can be 
switched in accordance with a signal supplied via a control line. Thus, the 
setting operation and the input operation (output of a current to the pixel) can be 

25 performed simultaneously. Accordingly, in the address period during which the 
input operation is performed, the setting operation can be performed for the 
current source circuit to which the input operation is not performed. Since 
information related to the specified current source circuit that performs the setting 
operation is stored in the storage circuit 451, it is not influenced by variation in the 

30 video signal. 
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Next, a further detailed structure of FIG. 30 is shown in FIG. 65. The 
circuit shown in FIG. 65 corresponds to an example in which the circuit of FIG. 
6(A) is applied. According to FIG. 65, switching between the setting operation 
for the current source circuit and the input operation (output of a current to the 
pixel) can be arbitrarily performed according to a signal supplied from the logical 
operator 452. 

Next, a case where 3-bit digital gradation display is performed will be 
described. 

A further detailed structure of the structure of FIG. 27 is shown in FIG. 66. 
The circuit shown in FIG. 66 corresponds to an example in which the circuit of 
FIG. 6(C) is applied. According to FIG. 66, even while the setting operation is 
being performed for the current source circuit, the input operation (output of a 
current to the pixel) can be performed at the same time. Accordingly, the setting 
operation can be performed in an address period during which the input operation 
is performed. Since information related to the specified current source circuit 
that performs the setting operation is stored in the storage circuit 451, it is not 
influenced by variation in the video signal. 

A further detailed structure of the structure of FIG. 28 is shown in FIG. 67. 
The circuit shown in FIG. 67 corresponds to an example in which the circuit of 
FIG. 6(A) is applied. According to FIG. 67, even while the setting operation is 
being performed for the current source circuit, the operation of the current source 
circuit can be switched in accordance with a signal supplied via the control line. 
Thus, the setting operation and the input operation (output of a current to the 
pixel) can be performed simultaneously. Accordingly, the setting operation can 
be performed for the current source circuit not being engaged in the input 
operation in an address period during which the input operation is to be performed. 
Since specification for the current source circuit that performs the setting 
operation is stored in the storage circuit 451, it is not influenced by variation in the 
video signal. 

Note that FIG. 67 shows a case where the number of reference constant 

. 76 



current sources is smaller than the number of display bits. That is, there is 
shown a case where a transistor gate is connected, and the set information is 
shared. Note that it may be such that the same number of reference current 
sources as the number of display bits are disposed and that the setting operation is 
5 performed for current source circuits of each bit. 

A further detailed structure of the structure of FIG. 30 is shown in FIG. 68. 
The circuit shown in FIG. 68 corresponds to an example in which the circuit of 
FIG. 6(A) is applied. According to FIG. 68, switching between the setting 
operation for the current source circuit and the input operation (output of a current 

10 to the pixel) can be arbitrarily performed in accordance with a signal supplied 
from the logical operator 452. Note that FIG. 68 shows a case where the number 
of reference constant current sources is the same as the number of display bits. 
That is, the setting operation is performed for current source circuits of each bit. 
It may be such that the number of reference current sources is made smaller than 

15 the number of display bits, and that information related to the already set current 
source circuit is shared. That is, the gates of transistors disposed in current 
source circuits that mutually share the information may be connected. 

The cases where the signal current control switch is disposed have been 
described so far. Next, a description will be made of a case where no signal 

20 current control switch is provided, that is, a case where a current (constant 
current) disproportional to the video signal is supplied to a wiring different from 
the signal line. In this case, the switch 101 (signal current control switch) is not 
disposed. 

Further detailed structures of the structure shown in FIG. 59 are shown in 
25 FIGs. 69 and 70. The circuit shown in FIG. 69 corresponds to an example in 
which the circuit of FIG. 6(E) is applied. The circuit shown in FIG. 70 
corresponds to an example in which the circuit of FIG. 6(A) is applied. 

According to the structure of FIG. 69, even while the setting operation is 
being performed for the current source circuit, the input operation (output of a 
30 current to the pixel) can- be performed at the same time. Accordingly, the setting 

77 



operation can be performed for the current source circuit disposed in the signal 
line driver circuit even in the period during which the input operation is performed, 
that is, in the setting operation for the current source circuit arranged in the pixel. 
Since information related to the specified current source circuit that performs the 
5 setting operation is stored in the storage circuit 451, it is not influenced by 
variation in the video signal. 

In the case of the above structure, the address period during which the 
video signal is input to the pixel is not identical to the period during which the 
current source circuit in the signal line driver circuit performs the input operation 

10 (output of a current to the pixel). Accordingly, even in the period during which 
the video signal is varying, since the setting operation can be performed for the 
current source circuit in the signal line driver circuit, the provision of the storage 
circuit 451 is very effective. 

A further detailed structure of that of FIG. 60 is shown in FIG. 71. The 

15 circuit shown in FIG. 71 corresponds to an example in which the circuit of FIG. 
6(A) is applied. 

According to FIG. 71, even while the setting operation is being performed 
for the current source circuit, the operation of the current source circuit can be 
switched according to a signal supplied from the control line. Thus, the setting 

20 operation and the input operation (output of a current to the pixel) can be 
performed simultaneously. Accordingly, the setting operation can be performed 
for the current source circuit for which the input operation is not performed in the 
address period during which the input operation is performed. Since 
specification for the current source circuit that performs the setting operation is 

25 stored in the storage circuit 451, it is not influenced by variation in the video 
signal. 

A further detailed structure of that of FIG. 61 is shown in FIG. 72. The 
circuit shown in FIG. 72 corresponds to an example in which the circuit of FIG. 
6(A) is applied. 

30 According to FIG. 72, switching between the setting operation for the 
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current source circuit and the input operation (output of a current to the pixel) can 
be arbitrarily performed by the logical operator 452. Note that, in the case where 
the signal current control switch is not disposed, that is, in the case where a 
current (constant current) disproportional to the video signal is supplied to a 
5 wiring different from the signal line, the address period during which the video 
signal is input to the pixel is not identical to the period during which the current 
source circuit in the signal line driver circuit performs the input operation (output 
of a current to the pixel). Accordingly, even in the period during which the video 
signal is varying, since the setting operation can be performed for the current 

10 source circuit in the signal line driver circuit, the provision of the storage circuit 
451 is very effective. 

Any one of the structures of, for example, FIGs. 6, 7, 39, 40, and 42 can 
be applied to the current source circuit. 

This embodiment mode may be arbitrarily combined with Embodiment 

15 Modes 1 to 9. 

[Embodiment 1] 

In this embodiment, the time gradation method will be described in detail 
with reference to FIG. 14. In display devices such as liquid crystal display 

20 devices and light emitting devices, a frame frequency is about 60 (Hz). That is, 
as shown in FIG. 14(A), screen rendering is performed about 60 times per second. 
This enables flickers (flickering of a screen) not to be recognized by the human 
eye. At this time, a period during which screen rendering is performed once is 
called one frame period. 

25 As an example, in this embodiment, a description will be made of a time 

gradation method disclosed in the publication as Patent Document 1. In the time 
gradation method, one frame period is divided into a plurality of subframe periods. 
In many cases, the number of divisions is identical to the number of gradation bits. 
For the sake of a simple description, a case where the number of divisions is 

30 identical to the number of gradation bits. Specifically, since the 3-bit gradation 
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is employed in this embodiment, an example is shown in which one frame period 
is divided into three subframe periods SF1 to SF3 (FIG. 14(B)). 

Each of the subframe periods includes an address (writing) period Ta and 
a sustain (light emission) period (Ts). The address period is a period during 
5 which a video signal is written to a pixel, and the length thereof is the same 
among respective subframe periods. The sustain period is a period during which 
the light emitting element emits light or does not emit light in response to the 
video signal written in the address period Ta. At this time, the sustain periods 
Tsl to Ts3 are set at a length ratio of Tsl : Ts2 : Ts3 = 4 : 2 : 1. More specifically, 
10 the length ratio of n sustain periods is set to 2 (n ~ 1) : 2 (n " 2) : ... : 2 1 : 2°. Depending 
on whether a light emitting element performs emission or non-emission in which 
one of the sustain periods, the length of the period during which each pixel emits 
light in one frame period is determined, and the gradation representation is thus 
performed. 

15 Next, a specific operation of a pixel employing the time gradation method 

will be described. In this embodiment, a description thereof will be made 
referring to the pixel shown in FIG. 16(B). A current input method is applied to 
the pixel shown in FIG. 16(B). 

First, the following operation is performed during the address period Ta. 

20 A first scanning line 602 and a second scanning line 603 are selected, and TFTs 
606 and 607 are turned ON. A current flowing through a signal line 601 at this 
time is used as a signal current I data . Then, when a predetermined charge has 
been accumulated in a capacitor element 610, selection of the first and second 
scanning lines 602 and 603 is terminated, and the TFTs 606 and 607 are turned 

25 OFF. 

Subsequently, the following operation is performed in the sustain period 
Ts. A scanning line 604 is selected, and a TFT 609 is turned ON. Since the 
predetermined charge that has been written is stored in the capacitor element 610, 
the TFT 608 is already turned ON, and a current identical with the signal current 
3Q I data flows thereto from a current line 605. Thus, a light emitting element 611 

80 



emits light. 

The operations described above are performed in each subframe period, 
thereby forming one frame period. According to this method, the number of 
divisions for subframe periods may be increased to increase the number of display 
5 gradations. The order of the subframe periods does not necessarily need to be 
the order from an upper bit to a lower bit as shown in FIGs. 14(B) and 14(C), and 
the subframe periods may be disposed at random within one frame period. In 
addition, the order may be variable within each frame period. 

Further, a subframe period SF2 of an m-th scanning line is shown in FIG. 
10 14(D). As shown in FIG. 14(D), in the pixel, upon termination of an address 
period Ta2, a sustain period Ts2 is immediately started. 

Next, a timing chart of a portion related to the current source circuit in the 
signal line driver circuit will be described. More specifically, a timing chart of a 
portion related to the setting operation for the current source circuit will be 
15 described. 

Basic timings are as described below. First, an address period terminates. 
Then, in a period Tc during which no scanning line has been selected during a 
sustain period, selection is performed for a current source circuit for which a 
setting operation is performed. Subsequently, the setting operation for the 

20 current source circuit of the signal line driver circuit starts. The setting operation 
terminates immediately before the start of the address period. Meanwhile, it may 
be such that the period Tc is provided again; a selection is performed for a current 
source circuit for which the setting operation is performed; and the setting 
operation is performed for the selected current source circuit. Thus, the setting 

25 operation may be performed between address periods. 

However, there is a case where the setting operation cannot be performed 
during the period described above. This is a case where, in the period, the 
current source circuit of the signal line driver circuit is engaged in an input 
operation (output of a current to the pixel), and also, the current source circuit of 

30 the signal line driver circuit is not capable of simultaneously performing the 
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setting operation and the input operation. A case where the current source circuit 
of the signal line driver circuit performs the input operation (output of a current to 
the pixel) between address periods often corresponds to a case where the pixel 
with the structure shown in FIG. 55(B) is provided. 
5 In contrast, there is a case where the setting operation can be performed 

for the current source circuit of the signal line driver circuit during the address 
period. The case corresponds to a case where the storage circuits 451 is provided 
as in any one of, for example, FIGs. 27, 28, and 30. In this case, even during the 
address period, the current source circuit of the signal line driver circuit can be 
10 simultaneously engaged in a setting operation and an input operation. In 
addition, when the current source circuit of the signal line driver circuit is not 
engaged in the input operation during the address period, the current source circuit 
of the signal line driver circuit can perform the setting operation even with a 
current source circuit of any structure. 

15 The reason for this is that since the storage circuit 451 contains the 

information related to the current source circuit for which the setting operation is 
performed, the operations are not influenced by variation in the video signal 
during the address period. Thus, in the case where the setting operation and the 
input operation of the current source circuit of the signal line driver circuit can be 

20 implemented simultaneously, the setting operation and the input operation of the 
current source circuit of the signal line driver circuit can be implemented 
simultaneously even during the address period. Even if the case where the 
setting operation and the input operation of the current source circuit of the signal 
line driver circuit cannot be performed simultaneously, when the current source 

25 circuit of the signal line driver circuit is not engaged in the input operation (output 
of a current to the pixel) in the address period, the setting operation of the current 
source circuit of the signal line driver circuit can be implemented. 

According to the present invention, the setting operation for the current 
source circuits may be performed either sequentially by each or at random. 

30 .Further, in the case where the periods during which the setting operation is 
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performed are dotted in one frame, the setting operation may be performed by 
effectively using the periods. Further, the setting operation for all the current 
source circuits may be not performed within one frame period, but performed in 
several frame periods or more. Thus, the setting operation for the current source 
5 circuits can be precisely performed using a sufficient time. 

This embodiment may be arbitrarily combined with Embodiment Modes 1 

to 10. 

[Embodiment 2] 

10 In this embodiment, example structures of pixel circuits provided in the 

pixel portion will be described with reference to FIGs. 13 and 73. 

Note that the present invention may be applied to a pixel of any structure 
as long as the structure includes a current input portion. 

A pixel shown in FIG. 13(A) includes a signal line 1101, first and second 
15 scanning lines 1102 and 1103, a current line (power supply line) 1104, a switching 
TFT 1105, a holding TFT 1106, a driving TFT 1107, a conversion driving TFT 
1108, a capacitor element 1109, and a light emitting element 1110. The signal 
line 1101 is connected to a current source circuit 1111. 

Note that the current source circuit 1111 corresponds to the current source 
20 circuit 420 disposed in the signal line driver circuit 403. 

In the pixel of FIG. 13(A), the gate electrode of the switching TFT 1105 is 
connected to the first scanning line 1102, a first electrode thereof is connected to 
the signal line 1101, and a second electrode thereof is connected to a first 
electrode of the driving TFT 1107 and a first electrode of the conversion driving 
25 TFT 1108. The gate electrode of the holding TFT 1106 is connected to the 
second scanning line 1103, a first electrode thereof is connected to the signal line 
1102, and a second electrode thereof is connected to the gate electrode of the 
driving TFT 1107 and the gate electrode of the conversion driving TFT 1108. A 
second electrode of the driving TFT 1107 is connected to the current line (power 
30 supply line) 1104, and a second electrode of the conversion driving TFT 1108 is 
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connected to one of the electrodes of the light emitting element 1110. The 
capacitor element 1109 is connected between the gate electrode of the conversion 
driving TFT 1108 and a second electrode thereof, and retains a gate-source 
voltage of the conversion driving TFT 1108. The current line (power supply 
5 line) 1104 and the other electrode of the light emitting element 1110 are 
respectively input with predetermined potentials and have mutually different 
potentials. 

The pixel of FIG. 13(A) corresponds to the case where a circuit of FIG. 
40(B) is applied to a pixel. However, since the current-flow direction is different, 
10 the transistor polarity is reverse. The driving TFT 1107 of FIG. 13(A) 
corresponds to a TFT 126 of FIG. 40(B), the conversion driving TFT 1108 of FIG. 
13(A) corresponds to a TFT 122 of FIG. 40(B), and the holding TFT 1106 of FIG. 
13(A) corresponds to the TFT 124 of FIG. 40(B). 

A pixel shown in FIG. 13(B) includes a signal line 1151, first and second 
15 scanning lines 1142 and 1143, a current line (power supply line) 1144, a switching 
TFT 1145, a holding TFT 1146, a conversion driving TFT 1147, a driving TFT 
1148, a capacitor element 1149, and a light emitting element 1140. The signal 
line 1151 is connected to a current source circuit 1141. 

Note that the current source circuit 1141 corresponds to the current source 
20 circuit 420 disposed in the signal line driver circuit 403. 

In the pixel of FIG. 13(B), the gate electrode of the switching TFT 1145 is 
connected to the first scanning line 1142, a first electrode thereof is connected to 
the signal line 1151, and a second electrode thereof is connected to a first 
electrode of the driving TFT 1148 and a first electrode of the conversion driving 
25 TFT 1148. The gate electrode of the holding TFT 1146 is connected to the 
second scanning line 1143, a first electrode thereof is connected to the first 
electrode of the driver TFT 1148, and a second electrode thereof is connected to 
the gate electrode of the driving TFT 1148 and the gate electrode of the 
conversion driving TFT 1147. A second electrode of the conversion driving TFT 
30 1147 is connected to the current line (power supply line) 1144, and a second 
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electrode of the conversion driving TFT 1147 is connected to one of the electrodes 
of the light emitting element 1140. The capacitor element 1149 is connected 
between the gate electrode of the conversion driving TFT 1147 and a second 
electrode thereof, and retains a gate-source voltage of the conversion driving TFT 
5 1147. The current line (power supply line) 1144 and the other electrode of the 
light emitting element 1140 are respectively input with predetermined potentials 
and have mutually different potentials. 

Note that the pixel of FIG. 13(B) corresponds to the case where a circuit 
of FIG. 6(B) is applied to a pixel. However, since the current-flow direction is 
10 different, the transistor polarity is reverse. The conversion driving TFT 1147 of 
FIG. 13(B) corresponds to a TFT 122 of FIG. 6(B), the driving TFT 1148 of FIG. 
13(B) corresponds to a TFT 126 of FIG. 6(B), and the holding TFT 1146 of FIG. 
13(B) corresponds to the TFT 124 of FIG. 6(B). 

A pixel shown in FIG. 13(C) includes a signal line 1121, a first scanning 
15 line 1122, a second scanning line 1123, a third scanning line 1135, a current line 
(power supply line) 1124, a switching TFT 1125, a pixel current line 1138, an 
erasing TFT 1126, a driving TFT 1127, a capacitor element 1128, a current-supply 
TFT 1129, a mirror TFT 1130, a capacitor element 1131, a current-input TFT 
1132, a holding TFT 1133, and a light emitting element 1136. The pixel current 
20 line 1138 is connected to a current source circuit 1137. 

In the pixel of FIG. 13(C), the gate electrode of the switching TFT 1125 is 
connected to the first scanning line 1122, a first electrode of the switching TFT 
1125 is connected to the signal line 1121, and a second electrode of the switching 
TFT 1125 is connected to the gate electrode of the driving TFT 1127 and a first 
25 electrode of the erasing TFT 1126. The gate electrode of the erasing TFT 1126 is 
connected to the second scanning line 1123, and a second electrode of the erasing 
TFT 1126 is connected to the current line (power supply line) 1124. A first 
electrode of the driving TFT 1127 is connected to one of the electrodes of the light 
emitting element 1136, and a second electrode of the driving TFT 1127 is 
30 connected to a first electrode of the current-supply TFT 1129. A second 
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electrode of the current-supply TFT 1129 is connected to the current line (power 
supply line) 1124. One of the electrodes of the capacitor element 1131 is 
connected to the gate electrode of the current-supply TFT 1129 and the gate 
electrode of the mirror TFT 1130 and the other electrode thereof is connected to 
5 the current line (power supply line) 1124. A first electrode of the mirror TFT 
1130 is connected to the current line 1124, and a second electrode of the mirror 
TFT 1130 is connected to a first electrode of the current-input TFT 1132. A 
second electrode of the current-input TFT 1132 is connected to the current line 
(power supply line) 1124, arid the gate electrode of the current-input TFT 1132 is 

10 connected to the third scanning line 1135. The gate electrode of the current 
holding TFT 1133 is connected to the third scanning line 1135, a first electrode of 
the current holding TFT 1133 is connected to the pixel current line 1138, a second 
electrode of the current holding TFT 1133 is connected to the gate electrode of the 
current-supply TFT 1129 and the gate electrode of the mirror TFT 1130. The 

15 current line (power supply line) 1124 and the other electrode of light emitting 
element H36 are input with predetermined potentials and have mutually different 
potentials. 

In this case, the current source circuit 1137 corresponds to the current 
source circuit 420 disposed in the signal line driver circuit 403. 

20 Note that the pixel of FIG. 13(C) corresponds to the case where the circuit 

of FIG. 6(E) is applied to the pixel of FIG. 55(B). However, since the 
current-flow direction is different, the transistor polarity is opposite. As 
described above, the erasing TFT 1126 is additionally provided in the pixel of FIG. 
13(C). The disposition of the erasing TFT 1126 enables the length of the 

25 lightening period to be arbitrarily controlled. 

The switching TFT 1125 serves to control the supply of the video signal to 
the pixel. The erasing TFT 1126 serves to cause charge retained in the capacitor 
element 1131 to be discharged. The conductivity/non-conductivity of the driving 
TFT 1127 is controlled according to the charge retained in the capacitor element 

30 1131. The current-supply TFT 1129 and the mirror TFT 1130 together form a 
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current mirror circuit. The current line 1124 and the other electrode of the light 
emitting element 1136 are input with predetermined potentials and mutually have 
potential differences. 

To be more specific, when the switching TFT 1125 is turned ON, a video 
5 signal is input to the pixel through the signal line 1121 and is held in the capacitor 
element 1128. The driving TFT 1127 is turned ON or OFF depending on the 
value of the video signal. Thus, when the driving TFT 1127 is ON, a constant 
current flows to the light emitting element, and the light emitting element emits 
light. When the driving TFT 1127 is OFF, no current flows to the light emitting 
10 element, and the light emitting element does not emit light. In this manner, an 
image is displayed. In addition, the current source circuit is formed of, for 
example, the current-supply TFT 1129, the mirror TFT 1130, the capacitor 
element 1131, the current-input TFT 1132, and the holding TFT 1133. The 
current source circuit includes a capacity of flowing a constant current. Current 
15 is passed through the pixel current line 1138 and is then input to the current source 
circuit, and the setting operation is performed. Thus, even when variation occurs 
in the characteristics of the transistors constituting the current source circuit, 
variation does not occur in the magnitude of current that flows from the current 
source circuit to the light emitting element. The setting operation for the current 
20 source circuit of the pixel can be performed independent of the operations of, for 
example, the switching TFT 1125 and the driving TFT 1127. 

A pixel of FIG. 73(A) corresponds to the case where the circuit of FIG. 
6(A) is applied to the pixel of FIG. 55(B). However, since the current-flow 
direction is different, the transistor polarity is opposite. 
25 The pixel of FIG. 73(A) includes, for example, a current-supply TFT 1129, 

a capacitor element 1131, a holding TFT 1133, and a pixel current line 1138 (Ci). 
The pixel current line 1138 (Ci) is connected to a current source circuit 1137. 
Note that the current source circuit 1137 corresponds to the current source circuit 
420 disposed in the signal line driver circuit 403. 
30 A pixel of FIG. 73(B) corresponds to the case where the circuit of FIG. 
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7(A) is applied to the pixel of FIG. 55(B). However, since the current-flow 
direction is different, the transistor polarity is opposite. 

The pixel of FIG. 73(B) includes, for example, a current-supply TFT 1129, 
a capacitor element 1131, a holding TFT 1133, and a pixel current line 1138 (Ci). 
5 The pixel current line 1138 (Ci) is connected to a current source circuit 1137. 
Note that the current source circuit 1137 corresponds to the current source circuit 
420 disposed in the signal line driver circuit 403. 

The pixel of FIG. 73(A) and the pixel of FIG. 73(B) are mutually different 
in the polarities of the respective current-supply TFTs 1129. Because of the 
10 difference in the polarities, connections of the capacitor element 1131 and the 
holding TFT 1133 are different. 

As described above, pixels have various structures. Here, the pixels 
described above can be broadly classified into two types. The first type inputs a 
current corresponding to the video signal to the signal line. This type 
15 corresponds to, for example, the structures of FIGs. 13(A) and 13(B). In the 
respective structures, the signal line driver circuit includes the signal current 
control switch, as shown in FIGs. 1 and 2. The other type inputs a video signal 
to the signal line, and inputs to the pixel current line a constant current unrelated 
to the video signal, that is, the pixel as shown in FIG. 55(B). The structure 
20 corresponds to, for example, FIGs. 13(C), 73(A), and 73(B). In this case, the 
signal line driver circuit, as those of FIGs. 36 and 37, does not include the signal 
current control switch. 

Hereinafter, timing charts corresponding to the above-described pixel 
types will be described. First, cases where digital gradation and time gradation 
25 are combined. However, it is variable depending on, for example, the pixel type 
or the structure of the signal line driver circuit. Thus, timing charts for the 
respective structures will be described. 

First, the pixel type that inputs the current corresponding to the video 
signal to the signal line will be described hereinafter. The pixel is assumed to 
30 have the structure of FIG. 13(A) or 13(B). The signal line driver circuit is 
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assumed to take the structure of FIG. 3(A) or 3(B). The timing chart in that case 
is shown in FIG. 74. 

Also assumed are that 4-bit gradations are represented, and that the 
number of subframes is four for the convenience of simplifying the description. 
5 First, a first subfraitle period SF1 starts. A scanning line (such as the first 
scanning line 1102 shown in FIG. 13(A), or the first scanning line 1132 shown in 
FIG. 13(B)) is selected on a line basis, and current is input through a signal line 
(such as the signal line 1101 in FIG. 13(A) or the capacitor element 1131 in FIG. 
13(B)). The current has a value corresponding to that of the video signal. 
10 Upon termination of a lightening period Tsl, a subsequent subframe period SF2 
starts, and scanning is performed similar to the case of the subframe period SF1. 
Then, a subsequent subframe period SF3 starts, and scanning is performed 
similarly. However, since the length of a lightening period Ts3 is shorter than an 
address period Ta3, light is forced not to be emitted. That is, the input video 
15 signal is erased or current is controlled not to flow to the light emitting element. 
To erase the video signal, the second scanning line (such as the second scanning 
line 1103 in FIG. 13(A) or the second scanning line 1133 in FIG. 13(B)) is 
selected on a line basis. As a result, the video signal is erased to cause the light 
emitting element to be in the non-emission state. Then, a subsequent subframe 
20 period SF4 starts. Also in this stage, scanning is performed similar to the case of 
the subframe period SF3; and the light emitting element is brought into the 
non-emission state similarly. 

Described above is the timing chart relevant to the image display 
operation, that is, pixel operation. Next, described hereinafter is a timing chart 
25 of the setting operation for the current source circuit disposed in the signal line 
driver circuit. In this case, during the setting period Tc, the video signal is used 
to specify a current source circuit for which the setting operation should be 
performed among the plurality of current source circuits. Thus, the setting 
operation cannot be performed while the video signal is varying, that is, during the 
30 address period. The reason is that, while the setting operation is attempted 
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during the address period, the video signal is varying in manners different 
depending on the image. 

To be more specific, the input operation of the current source circuit of the 
signal line driver circuit is performed between the address periods (such as Tal 
5 and Ta2) in each subframe period. Hence, the setting operation of the current 
source circuit of the signal line driver circuit should be performed during a period 
other than the address period. Accordingly, the setting operation for the current 
source circuit disposed in the signal line driver circuit should be performed during 
setting operation periods Tbl to Tb4 other than the address period, as shown in 

10 FIG. 74. In this case, the setting operation may be performed during a period 
between the address period Tal and the address period Ta2, or may be performed 
during a period between the address period Ta2 and the address period Ta3, or 
may be performed by using both the periods. In addition, while the plurality of 
setting operation periods Tb are disposed in the period between the address period 

15 Tal and Ta2, only one setting operation period Tb may be disposed. Further, 
instead of providing one setting operation periods Tb, a plurality of setting 
operation periods Tb may be disposed in the period between the address periods 
Ta2 and Ta3. 

Next, the pixel has supposedly the structure of either FIG. 13(A) or FIG. 

20 13(B), and the signal line driver circuit includes supposedly the storage circuit 451 
as in the structures of FIGs. 27 and 28. Since timing chart relevant to the image 
display operation, that is, the pixel operation, is similar to that described above, a 
description thereof will be omitted here. FIG. 75 shows timing of the setting 
operation for the current source circuit disposed in the signal line driver circuit. 

25 In the shown case, even when the video signal is varying, information related to a 
current source circuit in a column for which the setting operation is performed is 
held in the storage circuit 451. Thus, in the case where the current source circuit 
is capable of simultaneously performing the setting operation and the input 
operation, the setting operation can be performed even in the address period. 

30 Thus, setting periods Tc are respectively provided before, for example, setting 
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operation periods Tb5, Tb7, Tb8, and Tbl. During the setting period Tc, a 
current source circuit for which the setting operation is performed is selected, and 
the setting operation period is then commenced. Thus, in the structure where the 
current source circuit of the signal line driver circuit can simultaneously perform 
5 the setting operation and the input operation (output of current to the pixel), a 
setting operation period Tb5 can be provided even in the address period. 

Thus, according to the timing charts of FIGs. 74 and 75, many setting 
operation periods can be provided. Accordingly, the period during which all the 
current source circuits disposed in the signal line driver circuit respectively 
10 perform the setting operation can be reduced. Alternatively, the period during 
which the setting operation is performed for the current source circuit can be 
prolonged. Consequently, the setting operation can be performed with even 
higher precision. 

Next, a description will be given of the pixel type that inputs a video 
15 signal to the signal line and then inputs a constant current unrelated to the video 
signal to the pixel current line. The signal line driver circuit is assumed to have 
the structure of FIG. 55(A). The pixel is assumed to have the structure of, for 
example, FIG. 13(C), 55(B), 73(A), or 73(B). In the aforementioned pixel, 
however, the setting operation needs to be performed also for the current source 
20 circuit disposed in the pixel. Thus, the operation of the current source circuit of 
the pixel is variable depending on whether the current source circuit is capable of 
simultaneously performing the setting operation and the input operation. FIG. 76 
shows a timing chart in the case where the setting operation and the input 
operation of the current source circuit of the pixel can be performed 
25 simultaneously, that is, a timing chart in the case where the pixel has the structure 
of FIG. 13(C). • 

First, the image display operation, that is, operations related to the 
switching transistor of the pixel, the driving transistor, and the like will be 
described below. Since the- operations are almost the same as those described 
30 above, they will be briefly described. First, a first subframe period SF1 starts. 
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A scanning line (first scanning line 1122 in FIG. 13(C)) is selected on a line basis, 
and a video signal is input through a signal line (signal line 1121 in FIG. 13(C)). 
The video signal is ordinarily a voltage, but it may be a current. Upon 
termination of a lightening period Tsl, a subsequent subframe period SF2 starts, 
5 and scanning is performed similar to the case of the first subframe period SF1. 
Then, a subsequent subframe period SF3 starts, and scanning is performed 
similarly. However, since the length of a lightening period Ts3 is shorter than an 
address period Ta3, light is forced not to be emitted. That is, the input video 
signal is erased or current is controlled not to flow to the light emitting element. 
10 To erase the input video signal, the second scanning line (the second scanning line 
1123 in FIG. 13(C)) is selected on a line basis. As a result, the video signal is 
erased, and the driving TFT 1127 is brought into the OFF state. Thus, the light 
emitting elements can be brought into the non-emission state. Then, a 
subsequent subframe period SF4 starts. Also in this stage, scanning is performed 
15 as in the case of the subframe period SF3 and light emitting elements are brought 
into the non-emission state similarly. 

Next, the setting operation for the current source circuit of the pixel will 
be described. In the structure of FIG. 13(C), the setting operation and the input 
operation of the current source circuit of the pixel can be performed 
20 simultaneously. Accordingly, the setting operation for the current source circuit 
of the pixel can be performed with an arbitrary timing. 

During the setting period Tc, the video signal is used to specify a current 
source circuit for which the setting operation should be performed. Thus, the 
setting operation cannot be performed while the video signal is varying, that is, 
25 during the address period. The reason is that, while the setting operation is 
attempted during the address period, the video signal is varying in manners 
different depending on the image. Hence, in the case the setting operation and 
the input operation (output of current to the pixel) of the current source circuit of 
the signal line driver circuit cannot be performed simultaneously, as shown in FIG. 
30 76, the setting operation of the current source circuit of the signal line driver 
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circuit should be performed during a period between address periods, and 
concurrently, the setting operation for the current source of the pixel (input 
operation of the current source circuit of the signal line driver circuit) is not 
performed. On the other hand, in the case the setting operation and the input 
5. operation (output of current to the pixel) of the current source circuit of the signal 
line driver circuit can be performed simultaneously, as shown in FIG. 77, the 
setting operation of the current source circuit of the signal line driver circuit 
should be performed during a period between address periods. According to the 
timing charts of FIGs. 76 and 77, while the plurality of setting operation periods 
10 Tb are disposed in the period between the address periods Tal and Ta2, only one 
setting operation period Tb may be disposed. 

Next, the pixel has supposedly the structure of FIG. 13(C), and the signal 
line driver circuit includes supposedly the storage circuit 451 as in the structures 
of FIGs. 59 and 60. Since a timing chart related to the image display operation, 

15 that is, the pixel operation, is similar to that described above, a description thereof 
will be omitted here. Referring to FIGs. 78 and 79, timings of the setting 
operations for the current source circuit disposed in the signal line driver circuit 
will be described below. In the shown case, since information related to a 
current source circuit for which the setting operation is performed is held in the 

20 storage circuit 451, even when the video signal is varying, the setting operation of 
the current source circuit can be performed. Thus, in this structure, setting 
periods Tc are respectively provided before, for example, setting operation periods 
Tbl and Tb5. During the setting period Tc, a current source circuit for which the 
setting operation is performed is selected, and the setting operation period is then 

25 commenced. Thus, the setting operation period Tb5 and the like can be provided 
even in the address period. 

In the structure where the setting operation and the input operation cannot 
be performed simultaneously, as shown in FIG. 78, while the setting operation is 
being performed for the current source of the pixel, the setting operation cannot be 

30 performed for the current source circuit disposed in the signal line driver circuit. 
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In this case, the arrangement needs to be made such that a setting period Tc is 
provided before the setting operation is performed for the current source of the 
pixel, and data in the storage circuit 451 is modified during the setting period Tc 
so that no current source circuit does not perform the setting operation. Thus, as 
5 shown in FIG. 78, for example, setting periods Tc need to be provided after the 
setting operation period Tb5. On the other hand, in the structure where the 
setting operation and the input operation of the current source circuit can be 
performed simultaneously, as shown in FIG. 79, the setting operation can be 
performed for the current source circuit of the signal line driver circuit even while 
10 the setting operation is being performed for the current source of the pixel. 
According to the timing chart shown in FIG. 79, many setting operation periods 
can be provided. Accordingly, the period during which all the current source 
circuits disposed in the signal line driver circuit respectively perform the setting 
operation can be reduced. Alternatively, the period during which the setting 
15 operation is performed for each current source circuit can be prolonged. 
Consequently, the setting operation can be performed even more precisely. 

Next, the pixel has supposedly the structure of FIG. 13(C), and the signal 
line driver circuit includes supposedly the storage circuit 451 as in the structure of 
FIG. 61. Since a timing chart related to the image display operation, that is, the 
20 pixel operation, is similar to that described above, a description thereof will be 
omitted here. FIG. 80 shows the timing of the setting operation for the current 
source circuit disposed in the signal line driver circuit. In the shown case, even 
when the video signal is varying, since predetermined information is held in the 
storage circuit 451, the setting operation of the current source circuit can be 
25 performed. Hence, the setting operation can be performed even in the address 
period. In addition, use of the logical operator 452 enables the setting operation 
to terminate during an arbitrarily period and the like. Thus, setting periods Tc 
need not to be provided before the setting operation of the current source circuit 
disposed in the pixel is performed. The setting operation can also be terminated- 
30 even during the address period by controlling the second storage control line. 
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According to this structure, arbitrary adjustment can be performed for length of 
the period during which the setting operation of the current source circuit of the 
pixel is performed and the length of the period during which the setting operation 
of the current source circuit of the signal line driver circuit is performed. 
5 Next, FIG. 81 shows a timing chart in the case where the pixel is of the 

type that inputs a video signal to the signal line and then inputs a constant current 
unrelated to the video signal to the pixel current line, and concurrently, the setting 
operation and the input operation of the current source circuit of the pixel cannot 
be performed simultaneously, that is, in the case where the pixel has the structure 
10 of FIG. 73(A) or 73(B). First, since the image display operation, that is, 
operations related to the switching transistor and the driving transistor of the pixel,' 
and the like are substantially the same as those in the above-described case shown 
in FIG. 76, they will be briefly described. First, a first subframe period SF1 
starts. A scanning line (first scanning line 1122 in either of FIGs. 73(A) and 
15 73(B)) is selected on a line basis, and a video signal is input through a signal line 
(signal line 1121 in FIGs. 73(A) and 73(B)). The video signal is ordinarily a 
voltage, but it may be a current. Upon termination of a lightening period Tsl, a 
subsequent subframe period SF2 starts, and scanning is performed similar to the 
case of the subframe period SF1. Then, a subsequent subframe period SF3 starts, 
20 and scanning is performed similarly. However, since the length of a lightening 
P eriod.Ts3 is shorter than that of an address period Ta3, light is forced not to be 
emitted. That is, the input video signal is erased or current is controlled not to 
flow to the light emitting element. In order to prevent current from flowing in 
the light emitting element, the second scanning line (the second scanning line 
25 1123 in FIG. 13(C)) is put into a non-selected state on a line basis. As a result 
the easing TFT 1127 is brought into the OFF state. Thus, current-flow paths are' 
blocked, and the light emitting elements can be brought into the non-emission 
state. Then, a subsequent subframe period SF4 starts. Also in this stage, 
scanning is performed as in the case of the subframe period SF3 and light emitting 
30 elements are brought into the non-emission state similarly. 
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Next, the setting operation for the current source circuit of the pixel will 
be described. In the structures of FIGs. 73(A) and 73(B), the setting operation 
and the input operation of the current source circuit disposed in the pixel cannot 
be performed simultaneously. Accordingly, the setting operation for the current 
5 source circuit of the pixel should be performed while the current source circuit of 
the pixel is not engaged in the input operation, that is, while no current is flowing 
to the light emitting element. In addition, the setting operation of the current 
source circuit disposed in the signal line driver circuit should be performed during 
a period other than a period during which the current source circuit of the pixel is 

10 performing the setting operation and performed between the address periods. 

Since the case is as described above, the setting operation for the current 
source circuit of the pixel should be performed during a non-lightening period 
(Td3 or Td4); and the setting operation of the current source circuit of the signal 
line driver circuit should be performed between address periods. FIG. 81 shows 

15 a timing chart in the case where setting operations are performed for the current 
source circuit disposed in the pixel during non-lightening periods (Td3 and Td4) 
of subframe periods SF3 and SF4, and in addition, the setting operation is 
performed for current source circuit of the signal line driver circuit during a period 
between the address periods Tal and Ta2 or between the address periods Ta2 and 
20 Ta3. 

Note that there is a case in which it is difficult to precisely perform the 
setting operation for the current source circuit disposed in the pixel since the 
period during which the setting operation is performed for the current source 
circuit disposed in the pixel is short only with the non-lightening period. In this 

25 case, as shown in FIGs. 82 and 83, it may be such that a non-lightening period is 
forcedly is provided before each address period, and the setting operation is 
performed for the current source circuit of the pixel in the non-lightening period. 
Here, FIG. 82 shows a case where the setting operation for the current source 
circuit in the signal line driver circuit and the input operation thereof cannot be 

30 performed simultaneously. On the other hand, FIG. 83 shows a case where the 
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setting operation for the current source circuit in the signal line driver circuit and 
the input operation thereof can be performed simultaneously. 

Next, a description will be given of a case where the pixel has the 
structure of FIG. 73(A) or 73(B), and the signal line driver circuit includes the 
5 storage circuit 451 as in the structures of FIGs. 59 and 60. Since a timing chart 
regarding the image display operation, that is 5 the pixel operation, is similar to that 
described above, a description thereof will be omitted here. FIGs. 84 and 85 
show timings of the setting operations for the current source circuit disposed in 
the signal line driver circuit. In the shown case, even when the video signal is 

10 varying, predetermined information is held in the storage circuit 451. 
Accordingly, the setting operation can be performed for the current source circuit. 
Thus, setting periods Tc are respectively provided before, for example, the setting 
operation periods Tb4. During the setting period Tc, a current source circuit for 
which the setting operation is performed is selected, and the setting operation 

15 period is then commenced. Thus, as shown in FIG. 83, for example, the setting 
operation period Tb4 can be provided even in the address period. 

In the structure where the setting operation and the input operation of the 
current source circuit cannot be performed simultaneously, as shown in FIG. 84, 
while the setting operation is being performed for the current source of the pixel, 

20 the setting operation cannot be performed for the current source circuit disposed in 
the signal line driver circuit. In this case, the arrangement needs to be made such 
that a setting period Tc is provided before the setting operation is performed for 
the current source of the pixel, and data in the storage circuit 451 is modified 
during the setting period Tel so that no current source circuit does not perform the 

25 setting operation. Thus, as shown in FIG. 84, setting periods Tc need to be 
provided after, as an example, the setting operation period Tb5. On the other 
hand, in the structure where the setting operation and the input operation of the 
current source circuit can be performed simultaneously, as shown in FIG. 85, the 
setting operation can be performed for the current source circuit of the signal line 

30 driver circuit even while the setting operation is being performed for the current 
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source of the pixel. 

As described above, according to the structures of FIGs. 84 and 85, many 
setting operation periods can be provided in one frame period. Accordingly, the 
period during which all the current source circuits disposed in the signal line 
5 driver circuit respectively complete the setting operation can be reduced. 
Alternatively, the period during which the setting operation is performed for the 
current source circuit can be prolonged. Consequently, the setting operation can 
be performed even more precisely. 

Next, a description will be given of a case where the pixel has the 
10 structure of FIG. 73(A) or 73(B), and the signal line driver circuit includes the 
storage circuit 451 as in the structure of FIG. 61. Since a timing chart regarding 
the image display operation, that is, the pixel operation, is similar to that described 
above, a description thereof will be omitted here. FIG. 86 shows a timing chart 
of the setting operation for the current source circuit disposed in the signal line 
15 driver circuit. In the shown case, even when the video signal is varying, 
predetermined information is held in the storage circuit 451. Accordingly, the 
setting operation can be performed for the current source circuit. Thus, the 
setting operation can be also performed for the current source circuit disposed in 
the signal line driver circuit even in the address period. In addition, control of 
20 the logical operator 452 enables the setting operation to terminate during an 
arbitrarily period. Thus, setting periods Tc need not to be provided before 
execution of the setting operation of the current source circuit disposed in the 
pixel. The setting operation can also be terminated even at a halfway point of the 
address period by controlling the second storage control line. According to this 
25 structure, arbitrary adjustment can be performed for length of the period during 
which the setting operation of the current source circuit of the pixel is performed 
and the length of the period during which the setting operation of the current 
source circuit of the signal line driver circuit is performed. 

In the above, the timing charts in the cases where digital gradation and 
30 time gradation are combined have been described. Hereinafter, timing charts in 
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the case of analog gradation will be described. 

First, the pixel is assumed to have the structure of FIG. 13(A) or 13(B). 
The signal line driver circuit is assumed to have the structure of any one of FIGs. 
5, 49, and 50. The timing chart in that case is shown in FIG. 9. A scanning line 
(the first scanning line 1102 shown in FIG. 13(A) or the first scanning line 1132 
shown in FIG. 13(B)) is selected on a line basis, and current is input through a 
signal line (1101 in FIG. 13(A) or 1131 in FIG. 13(B)). The current has a value 
corresponding to that of the video signal. The operations of selection made on a 
line bases and input of the current from the signal line are performed through one 
frame period. 

The timing chart related to the image display operation, that is, the pixel 
operation is as described above. Next, the timing of the setting operation of the 
current source circuit disposed in the signal line driver circuit will be described. 
Ordinarily, the input operation of the current source circuit disposed in the signal 
line driver circuit is performed through one frame period. Hence, as in the 
conventional ones, the setting operation of the current source circuit disposed in 
the signal line driver circuit cannot be performed. Thus, as shown in FIG. 9, a 
setting period Tc and a setting operation period Tb are provided at the initial 
portion of each horizontal scanning period. Then, a current source circuit for 
which the setting operation is performed is selected in the setting period Tc, and 
the setting operation is then performed in the setting operation period Tb. In this 
case, the period may be set identical with a return period. Thereafter, the input 
operation of the current source circuit of the signal line driver circuit is performed. 

Next, a description will be given of a case where the pixel has the 
structure of FIG. 13(A) or 13(B), and the signal line driver circuit includes the 
storage circuit 451 as in the structure of FIG. 10. In the case where the setting 
operation and the input operation can be performed in the current source circuit 
disposed in the signal line driver circuit simultaneously, the setting operation 
periods Tb can be set long, as shown in FIG. 11. In this case, the setting 
operation of the current source circuit disposed in the signal line driver circuit 
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needs to be performed in a state where, for example, current does not leak, and a 
different current is not input. For this reason, for example, the transistor 182 of 
FIG. 24 and the transistors A, B, and C of FIG. 50 need to be set to the OFF state 
before execution of the setting operation of the current source circuit of the signal 
line driver circuit. However, as in the structure of FIG. 51, when a structure that 
does not cause, for example, current leakage or input of a different current is 
employed, such currents need not be taken into account. 

This embodiment may be arbitrarily combined with Embodiment Modes 1 
to 10 and Embodiment 1. 

[Embodiment 3] 

In this embodiment, technical devices when performing color display will 
be described. 

With a light emitting element comprised of an organic EL element, the 
luminance can be variable depending on the color even though current having the 
same magnitude is supplied to the light emitting device. In addition, in the case 
where the light emitting element has deteriorated because of, for example, a time 
factor, the deterioration degree is variable depending on the color. Thus, when 
performing color display with a light emitting device using light emitting elements, 
various technical devices are required to adjust the white balance. 

The simplest technique is to change the magnitude of the current that is 
input to the pixel. To achieve the technique, the magnitude of the reference 
constant current source should be changed depending on the color. 

Another technique is to use circuits as shown in FIGs. 6(C) to 6(E) for the 
pixel, signal line driver circuit, reference constant current source, and the like. In 
the circuits as shown in FIGs. 6(C) to 6(E), the W/L ratio of two transistors 
forming the current mirror circuit is changed depending on the color. Thus, the 
magnitude of the current to be input to the pixel can be changed depending on the 
cooler. 

Still another technique is to change the length of a lightening period. 
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The technique can be applied to either of the case where the time gradation 
method is employed and the case where the time gradation method is not 
employed. According to the technique, the luminance of each pixel can be 
adjusted. 

5 The white balance can be easily adjusted by using any one of the 

techniques or a combination thereof. 

This embodiment may be arbitrarily combined with Embodiment Modes 1 
to 10 and Embodiments 1 and 2. 

10 [Embodiment 4] 

In this embodiment, the appearances of the light emitting devices 
(semiconductor devices) of the present invention will be described using FIG. 12. 
FIG. 12 is a top view of a light emitting device formed such that an element 
substrate on which transistors are formed is sealed with a sealing material; FIG. 

15 12(B) is a cross-sectional view taken along the line A-A' of FIG. 12(A); and FIG. 
12(C) is a cross-sectional view taken along the line B-B' of FIG. 12(A). 

A sealing material 4009 is provided so as to enclose a pixel portion 4002, 
a source signal line driver circuit 4003, and gate signal line driver circuits 4004a 
and 4004b that are provided on a substrate 4001. In addition, a sealing material 

20 4008 is provided over the pixel portion 4002, the source signal line driver circuit 
4003, and the gate signal line driver circuits 4004a and 4004b. Thus, the pixel 
portion 4002, the source signal line driver circuit 4003, and the gate signal line 
driver circuits 4004a and 4004b are sealed by the substrate 4001, the sealing 
material 4009, and the sealing material 4008 with a filler material 4210. 

25 The pixel portion 4002, the source signal line driver circuit 4003, and the 

gate signal line driver circuits 4004a and 4004b, which are provided over the 
substrate 4001, include a plurality of TFTs. FIG. 12(B) representatively shows a 
driving TFT (incidentally, an n-channel TFT and a p-channel TFT are shown in 
this example) 4201 included in the source signal line driver circuit 4003, and an 

30 erasing TFT 4202 included in the pixel portion 4002, which are formed on a base 
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film 4010. 

In this embodiment, a p-channel TFT or an n-channel TFT that is 
manufactured according to a known method is used for the driving TFT 4201, and 
an n-channel TFT manufactured according to a known method is used for the 
5 erasing TFT 4202. 

An interlayer insulating film (leveling film) 4301 is formed on the driving 
TFT 4201 and the erasing TFT 4202, and a pixel electrode (anode) 4203 for. being 
electrically connected to a drain of the erasing TFT 4202 is formed thereon. A 
transparent conductive film having a large work function is used for the pixel 
10 electrode 4203. For the transparent conductive film, a compound of indium 
oxide and tin oxide, a compound of indium oxide and zinc oxide, zinc oxide, tin 
oxide, or indium oxide can be used. Alternatively, the transparent conductive 
film added with gallium may be used. 

An insulating film 4302 is formed on the pixel electrode 4203, and the 
15 insulating film 4302 is formed with an opening portion formed on the pixel 
electrode 4203. In the opening portion, a light emitting layer 4204 is formed on 
the pixel electrode 4203. The light emitting layer 4204 may be formed using a 
known light emitting material or inorganic light emitting material. As the light 
emitting material, either of a low molecular weight (monomer) material and a high 
20 molecular weight (polymer) material may be used. 

As a forming method of the light emitting layer 4204, a known vapor 
deposition technique or coating technique may be used. The structure of the 
light emitting layer 4204 may be either a laminate structure, which is formed by 
arbitrarily combining a hole injection layer, a hole transportation layer, a 
25 light-emitting layer, an electron transportation layer, and an electron injection 
layer, or a single-layer structure. 

Formed on the light emitting layer 4204 is a cathode 4205 formed of a 
conductive film (representatively, a conductive film containing aluminum, copper, 
or silver as its main constituent, or a laminate film of the conductive film and 
30 another conductive film) having a light shielding property. Moisture and oxygen 
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existing on an interface of the cathode 4205 and the light emitting layer 4204 are 
desirably eliminated as much as possible. For this reason, a technical device is 
necessary in that the light emitting layer 4204 is formed in an nitrogen or noble 
gas atmosphere, and the cathode 4205 is formed without being exposed to oxygen, 
5 moisture, and the like. In this embodiment, the above-described film deposition 
is enabled using a multi-chamber method (cluster-tool method) film deposition 
apparatus. In addition, the cathode 4205 is applied with a predetermined voltage. 

In the above-described manner, a light emitting element 4303 constituted 
by the pixel electrode (anode) 4203, the light emitting layer 4204, and the cathode 
10 4205 is formed. A protective film is formed on the insulating film so as to cover 
the light emitting element 4303. The protective film is effective for preventing, 
for example, oxygen and moisture, from entering the light emitting element 4303. 

Reference numeral 4005a denotes a drawing wiring that is. connected to a 
power supply line and that is electrically connected to a source region of the 
15 erasing TFT 4202. The drawing wiring 4005a is passed between the sealing 
material 4009 and the substrate 4001 and is then electrically connected to an FPC 
wiring 4301 of an FPC 4006 via an anisotropic conductive film 4300. 

As the sealing material 4008, a glass material, a metal material 
(representatively, a stainless steel material), ceramics material, or a plastic 
20 material (including a plastic film) may be used. As the plastic material, an FRP 
(fiberglass reinforced plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, 
a polyester film, or an acrylic resin film may be used. Alternatively, a sheet 
having a structure in which an aluminum foil is sandwiched by the PVF film or 
the Mylar film may be used. 
25 However, a cover material needs to be transparent when light emission is 

directed from the light emitting layer to the cover material. In this case, a 
transparent substance such as a glass plate, a plastic plate, a polyester film, or an 
acrylic film, is used. 

Further, for the filler material 4210, ultraviolet curing resin or a 
30 thermosetting resin may be used in addition to an inactive gas, such as nitrogen or 
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argon; and PVC (polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon resin, 
PVB (polyvinyl butyral), or EVA (ethylene vinyl acetate) may be used. In this 
embodiment, nitrogen was used for the filler material. 

To keep the filler material 4210 to be exposed to a hygroscopic substance 
5 (preferably, barium oxide) or an oxygen-absorbable substance, a concave portion 
4007 is provided on the surface of the sealing material 4008 on the side of the 
. substrate 4001, and a hygroscopic substance or oxygen-absorbable substance 4207 
is disposed. The hygroscopic substance or oxygen-absorbable substance 4207 is 
held in the concave portion 4007 via a concave-portion cover material 4208 such 
10 that the hygroscopic substance or oxygen-absorbable substance 4207 does not 
diffuse. The concave-portion cover material 4208 is in a fine mesh state and is 
formed to allow air and moisture to pass through and not to allow the hygroscopic 
substance or oxygen-absorbable substance 4207 to pass through. The provision 
of the hygroscopic substance or oxygen-absorbable substance 4207 enables the 
15 suppression of deterioration of the light emitting element 4303. 

As shown in FIG. 12(C), simultaneously with the formation of the pixel 
electrode 4203, a conductive film 4203a is formed so as to be contact with an 
upper portion of the drawing wiring 4005a. 

In addition, the anisotropic conductive film 4300 includes a conductive 
20 filler 4300a. The substrate 4001 and the FPC 4006 are thermally press-bonded, 
whereby the conductive film 4203a on the substrate 4001 and the FPC wiring 
4301 on the FPC 4006 are electrically connected via the conductive filler 4300a. 

This embodiment may be arbitrarily combined with Embodiment Modes 1 
to 10 and Embodiments 1 to 3. 

25 

[Embodiment 5] 

A light emitting device using light emitting elements is of self-light 
emitting type, so that in comparison to a liquid crystal display, the light emitting 
device offers a better visibility in brighi portions and a wider view angle. Hence, 
30 the light emitting device can be used in display portions of various electronic 
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devices. 

Electronic devices using the light emitting device of the present invention 
include, there are given, for example, video cameras, digital cameras, goggle type 
displays (head mount displays), navigation systems, audio reproducing devices 
5 (such as car audio and audio components), notebook personal computers, game 
machines, mobile information terminals (such as mobile computers^ mobile 
telephones, portable game machines, and electronic books), and image 
reproducing devices provided with a recording medium (specifically, devices for 
reproducing a recording medium such as a digital versatile disc (DVD), which 

10 includes a display capable of displaying images). In particular, in the case of 
mobile information terminals, since the degree of the view angle is appreciated 
important, the terminals preferably use the light emitting device. Practical 
examples are shown in FIG. 22. 

FIG. 22(A) shows a light emitting element, which contains a casing 2001, 

15 a support base 2002, a display portion 2003, a speaker portion 2004, a video input 
terminal 2005, and the like. The light emitting element of the present invention 
can be applied to the display portion 2003. Further, the light emitting element 
shown in FIG. 22(A) is completed with the present invention. Since the light 
emitting element is of self-light emitting type, it does not need a back light, and 

20 therefore a display portion that is thinner than a liquid crystal display can be 
obtained. Note that light emitting elements include all information display 
devices, for example, personal computers, television broadcast 
transmitter-receivers, and advertisement displays. 

FIG. 22(B) shows a digital still camera, which contains a main body 2101, 

25 a display portion 2102, an image receiving portion 2103, operation keys 2104, an 
external connection port 2105, a shutter 2106, and the like. The light emitting 
element of the present invention can be applied to the display portion 2102. 
Further, the digital still camera shown in FIG. 22(B) is completed with the present 
invention. 

30 FIG 22(C) shows a notebook personal computer, which contains a main 
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body 2201, a casing 2202, a display portion 2203, a keyboard 2204, external 
connection ports 2205, a pointing mouse 2206, and the like. The light emitting 
element of the present invention can be applied to the display portion 2203. 
Further, the light emitting element shown in FIG. 22(C) is completed with the 
5 present invention. 

FIG 22(D) shows a mobile -computer, which contains a main body 2301, a 
display portion 2302, a switch 2303, operation keys 2304, an infrared port 2305, 
and the like. The light emitting element of present invention can be applied to 
the display portion 2303. Further, the mobile computer shown in FIG. 22(D) is 

10 completed with the present invention. 

FIG 22(E) shows a portable image reproducing device provided with a 
recording medium (specifically, a DVD reproducing device), which contains a 
main body 2401, a casing 2402, a display portion A 2403, a display portion B 
2404, a recording medium (such as a DVD) read-in portion 2405, operation keys 

15 2406, a speaker portion 2407, and the like. The display portion A 2403 mainly 
displays image information, and the display portion B 2404 mainly displays 
character information. The light emitting element of the present invention can be 
used in the display portion A 2403 and in the display portion B 2404. Note that 
family game machines and the like are included in the image reproducing devices 

20 provided with a recording medium. Further, the DVD reproducing device shown 
in FIG. 22(E) is completed with the present invention. 

FIG 22(F) shows a goggle type display (head mounted display), which 
contains a main body 2501, a display portion 2502, an arm portion 2503, and the 
like. The light emitting element of the present invention can be used in the 

25 display portion 2502. The goggle type display shown in FIG. 22(F) is completed 
with the present invention. 

FIG. 22(G) shows a video camera, which contains a main body 2601, a 
display portion 2602, a casing 2603, external connection ports 2604, a remote 
control reception portion 2605, an image receiving portion 2606, a battery 2607, 

30 an audio input portion 2608, operation keys 2609, an eyepiece portion 2610, and 
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the like. The light emitting element of the present invention can be used in the 
display portion 2602. The video camera shown in FIG. 22(G) is completed with 
the present invention. 

Here, FIG. 22(H) shows a mobile telephone, which contains a main body 
5 2701, a casing 2702, a display portion 2703, an audio input portion 2704, an audio 
output portion 2705, operation keys 2706, external connection ports 2707, an 
antenna 2708, and the like. The light emitting element of the present invention 
can be used in the display portion 2703. Note that, by displaying white 
characters on a black background, the display portion 2703 can suppress the 

10 consumption current of the mobile telephone. Further, the mobile telephone 
shown in FIG. 22(H) is completed with the present invention. 

When the emission luminances of light emitting materials are increased in 
the future, the light emitting element will be able to be applied to a front or rear 
type projector by expanding and projecting light containing image information 

15 having been output lenses or the like. 

Cases are increasing in which the above-described electronic devices 
display information distributed via electronic communication lines such as the 
Internet and CATVs (cable TVs). Particularly increased are cases where moving 
picture information is displayed. Since the response speed of the light emitting 

20 material is very high, the light emitting device is preferably used for moving 
picture display. 

Since the light emitting device consumes the power in light emitting 
portions, information is desirably displayed so that the light emitting portions are 
reduced as much as possible. Thus, in the case where the light emitting device is 
25 used for a display portion of a mobile information terminal, particularly, a mobile 
telephone, an audio playback device, or the like, which primarily displays 
character information, it is preferable that the character information be formed in 
the light emitting portions with the non-light emitting portions being used as the 
background. 

30 As described above, the application range of the present invention is very 
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wide, so that the invention can be used for electronic devices in all of fields. The 
electronic devices according to this embodiment may use the light emitting device 
with the structure according to any one of Embodiment Modes 1 to 10 and 
Embodiments 1 to 4. 

5 The present invention having the structures described above can suppress 

influences of variation in characteristics of TFTs, which is caused by 
manufacturing steps and the difference in a substrate used, and can supply a 
desired signal current to the outside. 

Further, in the present invention, when performing the setting operation, a 
10 current source circuit disposed in an arbitrary column is specified among the 
columns from the first column to the last column by using the video signal. In 
addition, a current source circuit is specified only for an arbitrary period. Thus, 
the specification can be implemented for the current source circuit that requires 
the setting operation among the current source circuits disposed in a plurality of 

15 columns, and the setting operation can be performed in the specified current 
source circuit using a sufficient time. Therefore, the setting operation can be 
precisely performed. Note that the setting operation may be sequentially 
performed from the fist column to the last column among the current source 
circuits disposed in the plurality of columns. However, when the setting 

20 operation is not be sequentially performed for the current source circuits in the 
columns from the first column, and the setting operation can be performed at 
random for the current source circuit, various advantages are exhibited. For 
example, a sufficient time can be arbitrarily used to perform the setting operation 
for the current source circuit. In addition, in the case where periods during 

25 which the setting operation can be performed are dotted in one frame, when an 
arbitrary column can be selected, the degree of freedom is increased, and a setting 
operation period can be sufficiently secured. One of other advantages is that the 
influence of charge leakage in a capacitor element disposed in the current source 
circuit can be made inconspicuous. Thus, when a defect has occurred in 

30 association with the setting operation, the defect can be made inconspicuous. 
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In addition, according to the present invention, the video signal is used for 
the setting operation for the current source circuit, thereby obviating the necessity 
of dedicated circuits to perform control of the setting operation for the current 
source circuit and specification of the current source circuit. Consequently, since 
5 the number of circuits to be disposed is reduced, the defect-occurrence ratio 
during manufacture can be minimized. Furthermore, the layout area can be 
reduced. As a result, the frame area can be reduced, and the device can be 
miniaturized. 
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1. A signal line driver circuit comprising a plurality of current source 
circuits corresponding to a plurality of wirings, characterized in that: 

5 the plurality of current source circuits each comprise capacitor means and 

supply means; and 

the plurality of current source circuits each convert a supplied current to a 
voltage in accordance with a video signal, and supply a current corresponding to 
the converted voltage. 

10 

2. A signal line driver circuit comprising a plurality of current source 
circuits corresponding to a plurality of wirings, characterized in that: 

two current source circuits each comprising capacitor means and supply 
means are disposed for each wiring; and 
15 one of the two current source circuits converts a supplied current to a 

voltage in accordance with a video signal, and the other current source circuit 
supplies a current corresponding to the converted voltage. 

3. A signal line driver circuit comprising a plurality of current source 
20 circuits corresponding to a plurality of wirings, characterized in that: 

n current source circuits (n is a natural number equal to or larger than 2) 
each comprising capacitor means and supply means are disposed for each wiring; 
and 

the n current source circuits each convert a supplied current to a voltage in 
25 accordance with a video signal, and supply a current corresponding to the 
converted voltage. 

4. A signal line driver circuit according to claim 3, characterized in that: 
the n current source circuits are connected to n reference constant current 

30 sources corresponding to mutually different bits; and 
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the values of currents supplied from the n reference constant current 
sources are set to 2° : 2 1 : ... : 2 n . 

5. A signal line driver circuit according to claim 3, characterized in that 
5 the n current source circuits are connected to one reference constant current source 

corresponding to the most significant bit. 

6. A signal line driver circuit according to any one of claims 1 to 3, 
characterized in that the plurality of wirings is either a plurality of signal lines or a 

10 plurality of current lines. 

7. A signal line driver circuit according to any one of claims 1 to 3, 
characterized in that, when a drain and a gate of a transistor of the supply means 
are in a short-circuited state, a voltage generated between the gate and source is 

15 retained by the supplied current. 

8. A signal line driver circuit according to any one of claims 1 to 3, 
characterized in that the supply means comprises a transistor, a first switch for 
controlling conductivity between a gate and a drain of the transistor, a second 

20 switch for controlling conductivity between a reference constant current source 
and the gate of the transistor, and a third switch for controlling conductivity 
between the drain of the transistor and a pixel. 

9. A signal line driver circuit according to any one of claims 1 to 3, 
25 characterized in that, when drains and gates of both first and second transistors of 

the supply means are in a short-circuited state, the capacitor means retains a 
voltage generated between the gate and source of the first or second transistor by 
the supplied current. 

30 10. A signal line driver circuit according to any one of claims 1 to 3, 
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characterized in that the supply means comprises a current mirror circuit 
constituted of first and second transistors, a first switch for controlling 
conductivity between gates and sources of the first and second transistors, and a 
second switch for controlling conductivity between a reference constant current 
5 source and the gates of the first and second transistors. 

11. A signal line driver circuit according to any one of claims 1 to 3, 
characterized in that, when a drain and a gate of one of first and second transistors 
of the supply means are in a short-circuited state, a voltage generated between the 

10 gate and source is retained by the supplied current. 

12. A signal line driver circuit according to any one of claims 1 to 3, 
characterized in that the supply means comprises: 

a current mirror circuit comprising first and second transistors; 
15 a first switch for controlling conductivity between a reference constant 

current source and a drain of the first transistor; and 

a second switch for controlling any one selected from conductivity 
between the drain and gate of the first transistor, conductivity between the gate of 
the first transistor and a gate of the second transistor, and conductivity between 
20 the gates of both the first and second transistors and the reference constant current 
source. 

13. A signal line driver circuit according to claim 10, characterized in that 
gate widths/gate lengths of both the first and second transistors are set to identical 

25 values. 

14. A signal line driver circuit according to claim 10, characterized in that 
gate width/gate length of the first transistor is set to a value larger than gate 
width/gate length of the second transistor. 

30 
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15. A signal line driver circuit according to claim 11, characterized in that 
gate widths/gate lengths of both the first and second transistors are set to identical 
values. 

5 16. A signal line driver circuit according to claim 11, characterized in that 

gate width/gate length of the first transistor is set to a value larger than gate 
width/gate length of the second transistor. 

17. A signal line driver circuit according to claim 12, characterized in that 
10 gate widths/gate lengths of both the first and second transistors are set to identical 
values. 

158. A signal line driver circuit according to claim 12, characterized in 
that gate width/gate length of the first transistor is set to a value larger than gate 
15 width/gate length of the second transistor. 

19. A signal line driver circuit according to any one of claims 1 to 3, 
characterized in that: 

the supply means comprises a transistor, first and second switches for 
20 controlling supply of a current to the capacitor means, and a third switch for 
controlling conductivity between a gate and a drain of the transistor; and 

the gate of the transistor is connected to the first switch, a source of the 
transistor is connected to the second switch, and the drain of the transistor is 
connected to the third switch. 

25 

20. A signal line driver circuit according to any one of claims 1 to 3, 
characterized in that: 

the supply means comprises a current mirror circuit comprising m 
transistors; 

30 gate widths/gate lengths of the m transistors are set to 2° : 2 1 : ... : 2 m ; and 
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drain currents of the m transistors are set to 2° : 2 1 : ... : 2 m . 

21. A signal line driver circuit according to any one of claims 1 to 3, 
characterized in that a transistor constituting the supply means operates in a 

5 saturation region. 

22. A signal line driver circuit according to any one of claims 1 to 3, 
characterized in that an active layer of a transistor constituting the current source 
circuit is formed of polysilicon. 

10 

23. A light emitting device characterized by comprising: 

the signal line driver circuit according to any one of claims 1 to 3, and a 
pixel portion in which a plurality of pixels each including a light emitting element 
are disposed in matrix; in which 
15 a current is supplied to the light emitting element from the signal line 

driver circuit. 

24. A method of driving a light emitting device which is provided with: a 
pixel portion in which a plurality of scanning lines, a plurality of wirings, and a 

20 plurality of pixels are disposed in matrix; and a signal line driver circuit 
comprising a plurality of current source circuits respectively corresponding to the 
plurality of wirings, the plurality of pixels each comprising a light emitting 
element, a driving transistor, and a capacitor element for retaining a gate-source 
voltage of the driving transistor, characterized in that: 

25 one frame period comprises a plurality of subframe periods; 

the plurality of subframe periods each comprise an address period and a 
lightening period; 

a setting period and a setting operation period are provided in the period 
during which any one of the plurality of scanning lines is not selected in the 
30 lightening period; 
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in the setting period, m current source circuits (m is a natural number 
equal to or larger than 1) among the plurality of current source circuits are 
specified in accordance with a video signal; and 

in the setting operation period, the specified m current source circuits each 
5 convert a supplied current into a voltage in accordance with the video signal, and 
supply a current corresponding to the converted voltage. 

25. A method of driving a light emitting device which is provided with: a 
pixel portion in which a plurality of scanning lines, a plurality of wirings, and a 

10 plurality of pixels are disposed in matrix; and a signal line driver circuit 
comprising a plurality of current source circuits respectively corresponding to the 
plurality of wirings, the plurality of pixels each comprising a light emitting 
element, a driving transistor, and a capacitor element for retaining a gate-source 
voltage of the driving transistor, characterized in that: 
15 one frame period comprises a plurality of subframe periods; 

each of the plurality of subframe periods each comprise an address period 
and a lightening period; 

a setting period and a setting operation period are provided in the period 
during which any one of the plurality of scanning lines is not selected in the 
20 lightening period; 

in the setting period, m current source circuits (m represents a natural 
number equal to or larger than 1) among the plurality of current source circuits are 
specified in accordance with a video signal; and 

in the address period and the setting operation period, the specified m 
25 current source circuits each convert a supplied current into a voltage in accordance 
with the video signal, and supply a current corresponding to the converted voltage. 

26. A method of driving a light emitting device which is provided with: a 
pixel portion in which a plurality of scanning lines, a plurality of wirings, and a 

30 plurality of pixels are disposed in matrix; and a signal line driver circuit 
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comprising a plurality of current source circuits respectively corresponding to the 
plurality of wirings, the plurality of pixels each comprising a light emitting 
element, a current source circuit, and a switch for controlling conductivity 
between the light emitting element and the current source circuit, characterized in 
5 that: 

one frame period comprises a plurality of subframe periods; 
the plurality of subframe periods each comprises an address period and a 
lightening period; 

a setting period and first and second setting operation periods are provided 
10 in the period during which any one of the plurality of scanning lines is not 
selected in the lightening period; 

in the setting period, m current source circuits (m represents a natural 
number equal to or larger than 1) among the plurality of current source circuits are 
specified in accordance with a video signal; 
15 in the first setting operation period, the specified m current source circuits 

each convert a supplied current into a voltage according to the video signal, and 
supplies a current corresponding to the converted voltage; and 

in the second setting operation period, the current source circuit disposed 
in the pixel converts a supplied current into a voltage, and supplies a current 
20 corresponding to the converted voltage. 

27. A method of driving a light emitting device which is provided with: a 
pixel portion in which a plurality of scanning lines, a plurality of wirings, and a 
plurality of pixels are disposed in matrix; and a signal line driver circuit 
25 comprising a plurality of current source circuits respectively corresponding to the 
plurality of wirings, the plurality of pixels each comprising a light emitting 
element, a current source circuit, and a switch for controlling conductivity 
between the light emitting element and the current source circuit, characterized in 
that: 

30 one frame period comprises a setting period and a first setting operation 
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period; 

in the setting period, m current source circuits (m is a natural number 
equal to or larger than 1) among the plurality of current source circuits are 
specified in accordance with a video signal; 
5 in the first setting operation period, the specified m current source circuits 

each convert a supplied current into a voltage according to the video signal, and 
supplies a current corresponding to the converted voltage; 

the period obtained by adding the setting period to the first setting 
operation period corresponds to a second setting period; and 
10 in the second setting operation period, the current source circuit disposed 

in the pixel converts a supplied current into a voltage, and supplies a current 
corresponding to the converted voltage. 

28. A method of driving a light emitting device according to claim 27, 
15 characterized in that the first and second setting operation periods are partly 

overlap with each other. 

29. A method of driving a light emitting device which is provided with: a 
pixel portion in which a plurality of scanning lines, a plurality of wirings, and a 

20 plurality of pixels are disposed in matrix; and a signal line driver circuit 
comprising a plurality of current source circuits respectively corresponding to the 
plurality of wirings; the plurality of pixels each comprising a light emitting 
element, characterized in that: 

one frame period comprises a plurality of horizontal scanning periods; 
25 the plurality of horizontal scanning periods each comprise a setting period 

and a setting operation period; 

in the setting period, m current source circuits among the plurality of 
current source circuits are specified in accordance with a video signal; and 

in the setting operation period, the specified m current source circuits each 
30 convert a supplied current into a voltage in accordance with the video signal, and 
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supplies a current corresponding to the converted voltage. 

30. A method of driving a light emitting device which is provided with: a 
pixel portion in which a plurality of scanning lines, a plurality of wirings, and a 

5 plurality of pixels are disposed in matrix; and a signal line driver circuit 
comprising a plurality of current source circuits respectively corresponding to the 
plurality of wirings; the plurality of pixels each comprising a light emitting 
element, characterized in that: 

one frame period comprises a plurality of horizontal scanning periods; 
10 x horizontal scanning periods (x is a natural number equal to or larger 

than 1) selected from the plurality of horizontal scanning periods each comprise a 
setting period and a setting operation period; 

in the setting period, m current source circuits among the plurality of 
current source circuits are specified in accordance with a video signal; and 
15 in the setting operation period, the specified m current source circuits each 

convert a supplied current into a voltage in accordance with the video signal, and 
supplies a current corresponding to the converted voltage. 

31. A method of driving a light emitting device according to any one of 
20 claims 24 to 30, characterized in that the pixel portion performs line-sequential 

drive or dot-sequential drive. 

32. A method of driving a light emitting device according to any one of 
claims 24 to 30, characterized in that the plurality of wirings is a plurality of 

25 signal lines or a plurality of current lines. 
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ABSTRACT 



Variation occurs in transistor characteristics. The present invention 
relates to a signal line driver circuit comprising a plurality of current source 
5 circuits respectively corresponding to a plurality of wirings, characterized in that: 
the plurality of current source circuits each comprise capacitor means and supply 
means; and the plurality of current source circuits each convert a supplied current 
into a voltage in accordance with a video signal, and supply a current 
corresponding to the converted voltage. 
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